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The study was conducted to determine the feasibility 
and value of using broadband communications (transmission of many 
television, voice and/or data signals through a single system) to 
provide public services for rural areas. Applications of broadband 
communications to rural areas were divided into public services 
(health, education, law enforcement, and governmental/administrative 
uses) and commercial uses (security systems, information and data 
transmission, and pay-TV) . Each categorry was examin'Sd in terms of: 
rural needs; e:xperia€nts conducted in providing the service; and 
potential rural uses, including their feasibility and value. In 
addition, tasks were undertaken to: identify rural needs and make a 
preliminary evaluation of actual and potential applications of 
broadband communications to meet those needs; determine the present 
status of rural growth so that the role broadband communications 
might play could be defined; and identify constraints to, and an 
approach for, bringing broadband communications to rural areas. Three 
policy alternatives were identified, briefly considering pros and 
ccns cf each. Appendices include: an examination of the health 
services and needs of rural populations; and a description of the 
technologies (cable television, translators, telephone , microwave, 
communications satellite, fiber optic;g) included in the assessment 
and the economic factors goTrerning their use. (HQ) 
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NOTE 

Additional copies of this staff report, prepared originally 
as a working paper for use of the Senate Committee on Agriculture 
and Forestry, have been published in order to facilitate further 
discussions of this topic. 
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PRKKACK 



In a luttor datocl Juno 25, 1.97A to the Dlroctor of the Office of 
Technology A«funisment, Senator Herman Talnindp,e, Cliairman of tlie Senate 
Conmjlttee on Agriculture anrl Forestry aHkccl ''if OTA would consider a 
project to iletormlne the fenHlbillty and value of experimental efforts 
to develop public service for rural areas through the use of broadband 
communications techniques." Senator Talmadge further expressed his inter- 
est in the contribution broadband communications might make to the broad 
objective of "rural community development." 

Although communications technology has not been designated by the 
Technology Assessment Board as one of the principal areas for analysis 
during OTA*s early years of operation, it is of central importance to 
the functioning of our society and is an area that the Board could designate 
for formal assessment activities in the future. For these reasons, and 
to provide a basis for response by the Board to Senator Talmadge's 
specific inquiry, a long-term exploratory study was undertaken by OTA 
staff. The study had the twin objectives of exploring the relationship 
between broadband communications and rural development, and identifying 
what further activities, if any , OTA might undertake in this area . This 
report is the product of that effort. 

At its 13 April 1976 meeting the Technology Assessment Board elected 
to transmit this report to the Committee on Agriculture and Forestry. 
Although the report is a specific response to Senator Talmadge's request. 
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It III only a flrnt stup and fallu Hhort of n full aoflOHHmont. An 
approach for additiounl actlvltJoH, If doalred by the CoiranlCtce, la 
ourlln«d at thi? end of Chaptcsr 1, 

An earlier draft of thla report wati revicwod by a numbor of know- 
ledgeable Individualo wlio contributed many helpful comments and sugRoat:;-! 
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ThlM study w«M corulucted by William MIUb, (Irotclion Koliirud, and 
Lucia Turnhull of tlu- OflU't! of Technology AHHOHHtncnt. ConHulting uBHlHtance 
wnH provided by Hobort Spongberg of tho Donvor Research Inatltutc. In 
addition, many Indlvldualu >?avo f rooty of their time and knowledge and 
their aHMlutance Is /ippreclntod. Those Individuals are listed in 
Appendix H. 
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INTKODUCTION 

Tho Icttur t'roni Senator T«lnMul«c w'aloh Iwd to thin OTA utarf Htudy 
ralMi'd two quuHtlons thai arc of profound Importance to t\\o future of rural 
America . 

Tho flrnt ban to do with overcoming the problema of low population 
den«lty and geographic iHolatlon through innovativo U8e8 of cxiatlng 
broadband communlcationH technologlcB . (These are combinations of cable 
television with two-way capability, ground or satellite based microwave 
links and/or automatic broadcast repeater stations.) Broadband systems 
provide a means to link doctor and patient, teacher and pupils, police 
sub-station and headquarters; in ouher words, to substitute communications 
for travel in the delivery of public and commercial services. For these 
applications, the question raised by the Senate Committee on Agriculture 
and Forestry Is one of feasibility and value — can such systems be eco- 
nomically feasible In outlying rural areas and, if so, what would be 
their worth? 

The second major question raised by the Committee takes the implications 
of such uses a step further and asks what contribution their adoption might 
make to the broad goals of rural development as spelled out in recent 
legislation. Can broadband systems contribute to the economic development 
of these regions? How might their widespread adoption affect the balance 
between rural and urban areas? Might they increase the attractiveness of 
rural areas as places in which to live? 



vii 



8 



Wlwit K'vi'M tlu'HU ItKiulrli'H iipoolal t lincl Iik'hh art- n.'cc'Mt ovontH of 
|>crlwi|>M lilHiorlr proportloiwi. For tlu' flr.m tlmi- In thlM contury, tluj 
ox.xluf) from rural aroaH to cllli'ii \um boon tialu-d. SIncu 1970, fxjth 
population and L-conomlc Krowtf. |,avt> been uroan-r In rural than In urban 
ariMiH. Willi. It v:annoi bo known how long thuHi- trcmlH will poriilMt, thiirc 
currenily Ih niomontum for change and nuw-found proHporlty In Bomo rurnl 
soctlonH of the country. If thofie tn-nds nro further rulnforcod by 
ulroumvunllnK fundamental rural problcmH of geographic laolatlon and low 
papulation density through the expanded use ol i;omn)unlcatlons , the oppor- 
tunity might be at hand to help reach the national goal of more balanced 
growth. 

over the past decade and more, much has been written about the use 
of communications to decentralize industry to rural areas and in so doing 
transform the nature of our society. Similarly, a good deal of federally- 
supported experimentation has been conducted into means for delivering 
health care, education and other public services through the medium of 
television and other forms of communication. 

In view of the high promise of such innovations, the reality of their 
actual use has been the more disappointing. To date, almost none of these 
non-entertainment broadband services have been incorporated into operating 
cable systems. A 1975 survey by the National Cable Television Association 
revealed only 31 of 6AA operators leasing channels for non-entertainment 
purposes. Concerning education specifically, in only 5 percent of the 
systems surveyed was use extensive enough to warrant the exclusive assign- 
ment of a channel for this purpose. As of now. not one system exists which 
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oflorM to ouLlytuK rural nuMm t\\o full ranni' broadband Morvtcoii 
th/il tomKI bc^ Huppl ti»d, 

IU'lai(iu5 thh» oxpnrliMico to tho proHpoctt* for rural broadbaiul 
HyMtom«» tlu> outlook at flrnt Klanoo In d iMcouraKtnn. Unliko MyntemH In 
morvt diMirtc^ly populalc^d urban HottlngH, thoHi^ In Hparrtoly HottUid rural 
ari'MH aro not likely to pay thulr own way If confined to conventional 
ti>l«vlfllon. In fact, tbe nuijor barrier to oxtenalon of ayHtinmH beyond 
town limits ha a boon thin reliance upon entertainment nervicea rta a 
principal source of revenue. Where population dennlty of potential 
«ubHcrlber8 wllllnj; to pay $7 or $10 a month for entertainment falls 
below 30 to AO per mile, cable extension typically is i economically 
feasible. However, there may be cause for a more optimistic outlook if 
public service and commercial uses of broadband are used as additional 
sources of revenue and combined with subscriber fees from conventional 
network televisioji, 

A caurti' for optimism in titlnking that rural operators might sucreed 
in assembling combinations of services derives from the potential ,Tavings 
to be realised in a rural setting* Because distances and thereby transpor*- 
tation costs are higher, potential savings from reducing student travel 
might make a given broadband service economically attractive In a farm 
area where it might not be in a city. Also, because of low population 
density, a doctor in a rural area might greatly magnify his effectiveness — 
and income — through a broadband link to remote clinics, where this is 
less likely to be so with a city doctor whose patients live close by. 
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NunoHu'linuJ, (h'Vi* lopiiuMit ui Urotu\UMu\ MyMtumM In ruriil nnuui which 

HMKuitudf, Ri'KuhilorM i\\u\ iiKhiMtry /lUkv liavr rvruhnl to hi* pi'«M)cini|> Itvl 
wllh th«' uMOu «»f hto^iilh^iiiil in drinm'ly poptiWitod ut'han arran. The KCC, 
Mooklu^; to iMn'ournfto the* non-iMit orta Inmont \mvH of cnhlo, hnn cMulorMrd 
ihr coru'opt ihni «:h.»nni'lH Mhotild ho av^WlabU* for non-iMUiTtalntm'nt 
IMirpoMi'M fri'i'-ot-charKis WliiJo thin nii«lit nuiko HonMi^ In a large urban ayatom 
that can make a profit aolcly trom rf?venui»M recclvct! from uiUcrtalnmont , 
It iM of III tic holp to a rural ayHtrm that might depend upon rt^vcnue 
from non-cnterlalnment Horvlcon aa a crucial aourco of Income. 

However, dcaplCe the apparent logic of a full-«ervtcc system In 
wliich revenue Is derived from public services, commorclnl users and sub- 
flrrlber-ba.oed entertainment fees, the concept has not been tested. A 
limited demonatration program to teat thlw concept would seem Co be a 
natural next step from single service applications of broadband communi- 
cations which have been so frequent in the past decade. Unlike experi- 
mental studies, which have emphasized and demonstrated technical capability 
to meet public service needs, the objective of the demonstration would be 
to determine how several services might be combined Into an economically 
viable system. Services would be drawn from the broad classes of subscriber- 
based entertainment, public service and commercial use as these are 
needed by the particular community in which the demonstration takes place. 

The demonstration program outlined in this study may be contrasted 
with the approaches outlined in recent studies and in a number of legis- 
lative initiatives. These alternate approaches fall into two groups. On 
the on^ hand are those which suggest that a large-scale government program, 
modeled on the Rural Electrification Act of 1934, should be undertaken 
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to imtki* tow ro<4t loftu^ avAihthlt* tor iMifil hro^ullmnil MVtitiimH. Sttrti {U'OHi(tm»' 

U*u\i\ « v^Ut^'mu in rural fir»'<»M lutM v^n to'lu <li i orniliuMU Alr»»rn4ti'ly, otlu»r 
Ir^^Irtla! Iv«^ lntiliUlv*?tt lii»vt^ |>ro|»<>'*«'«* tli^^ ihhmI ft»r il^mot^wt frtt Ion pronramti 
m ovalo<il^^ jniMIi' rti»rvlct* appHi'alIon« of hroa^llHUu! i'0inmiinli'«l Umin. 
llowiw**r, thi'H^^ hlllH nrv n*»t <Mr»M't0<l «t rorMl rtr«*rttt, i\w prnJpt'tH 
would pri»h4l»ly not irtko plaoi« In rt»u*h Immnioho tlu> fimdn nrti f(»r 

titiuMi'M on «»HlHtInK HyMti»mH. SywiumM wlt;h Hlnnlfl^ttni clmmuU Oiipwclty 
im\ two-wMV capability art* RiMUTrtlly Inratnd In urban aroaH. Tbr» vmlqut? 
ywvdn i)t rural aroaH, aiul Che fact that oconomlr viability m/iy rc»t on 
iinfvroiuly wol^liti'tl fact or H In rural anil urban art'flH, HuggcHt thts neod 
for licmtuiMtrat ion programH Hpoclflcally tllroctoii at mooting rural noiidn. 

Ah a final noto, tblH Htuily bail ItM orlgliM In a rt-quoHt for information 
on tlu' tiMHlbllity and valuo of employing broadband conmiunlcat lon« to deliver 
P'lbllc rtervlccH and contrlbuti' to the objoctivea of rural development. 
Having found that these aubJectH are rolr4tlvoly unexplored, the study doe« 
rot reaolve tlicne quest ionb but Infltoad dcHcrlbcB an approach for seeking 
out the answers . Additionally, It gives one view of the role of broad- 
band eommunlcat lonH in rural development aa well as of the steps that might 
be taken to further their deployment. What action might be taken in connec- 
tion with the latter I of course, will depend upon broader considerations 
of federal policy towards rural development. 
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CHAPTER I 
SUMMARY 

This staff study was undertaken by the Office of Technology Assessment 
in response to a request from Senator Talntadge of the U.S. Senate Committee 
on Agriculture and Forestry. Senator Talmadge expressed his concern for 
"equity for rural people" and asked that OTA consider undertaking a tech- 
nology assessment to determine the feasibility and valu: oi using broadband 
communications to provide public services for rural areas. Senator Talmadge 
further indicated his interest in the contribution broadband communications 
might make to the broad objectives of "rural community development". 

In the course of this staff review, the following tasks were undertaken 

• identify rural needs and make a preliminary evaluation 
of actual and poten'-ial applications of broadband com- 
munications to meet those teeds; 

• determine the present status of rural growth so that 

the role broadband communications might play could be defined; and, 

• Identify constraints to, and an approach for, bringing broadband 
communications to rural areas. 

Each of these topics is dealt with in Chapters II, III, and IV, respectively 
Chapter IV also identifies policy alternatives and describes an approach for 
further OTA assessment activities if such are considered desirable by the 
OTA Board or by the Senate Committee on Agriculture and Forestry or 
by other committees of the Congress. 
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This Chapter begins by defining the scope of Che study in terms of 
the types of communications technologies included. The meanings of the 
terms "rural" and "urban" are also described. Major findings concerning 
each of the tasks identified above are then summarized. 

Definitions And Scope 
"Broadband" communications refers to transmission of many television, 
voice and/or data signals through a single system. The transmission may 
be through the atmosphere or through wires or glass fibers. There is' no 
clear point of separation between broad and narrowband. For the purposes 
of this study, the term "broadband" indicates a communications system 
employing one or more of the following r.echriologies : coaxial cable, 
translators, ground or satellite-based microwave relays, and fiber optics. 
Technologies outside the scope of this study include conventional two-way 
telephone, radio and IV broadcasting stations and mobile radio. In 
general, the term broadband as used in this report implies two-way inter- 
action with video, as well as voice and/or data in at least one direction. 

There are a number of definitions of "rural" and "urban" (see 
""Chapter III, page 3). Because available data on population trends are 
organized by counties which are classified as "nonmetropolitan" and 
"metropolitan", these terms are used rather than rural and urban when 
discussing population trends. When the discussion is more general, the 
term rural ratlier than nonmetropolitan is frequently used. A metro- 
politan county is defined as one in which there is an urban nucleus 
of at least 50,000 people. Adjacent counties are included if 30% 
or more of the population commute to the urban core. If less than 
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30% but more than 13% of the workers commute, the adjacent county 
is still considered •".-•iro if it meets two out of three subsidiary 
criteria considered characteristic of metro areas. These criteria 
refer to density, degree of urbanization and rate of growth. Other 
areas are classified as nonmetropolitan. 

Previous Applications Of 

Broadband Communications 
Applications of broadband con-nmnicntions ::o rural areps can be 
divided-into two categories: 1) pub.l-, services (including health, 
educalijn, law enforcement, and governmental/administrative services); 
and, 2) commercial uses (including security systems, information transmission, 
data transmission and pay-TV). For each application, the following were 
riiviewed: 1) rural needs; 2) experiments conducted in providing the 
service; and 3) potential rural uses, including their feasibility and value. 
The analysis suggested the following major findings. 

Pu^>lic_ Service Applications 

In both health and education, rural needs derive from shortages 
and inadequacies of facilities and personnel as well as from many factors 
that make access difficult, such as distances to be travelled. Financial 
resources, that is, lower ir^comes than in urban areas, the fact that fewer 
residents are insured for health care, and the generally smaller tax base 
available to support facilities also contribute to the reduced oppor- 
tunity for health care and education in rural areas. 

1-3 
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In health, a vigorous experimental program conducted over the last 
twelve years has demonstrated the feasibility of using broadband communi- 
cptxons to meet rural needs in five basic areas of health care; namely, 
consultation, supervision, direct patient care, administration and manage- 
ment, and education and training. Patient acceptance is high and it has 
been demonstrated that telemedicine can increase the adequacy of health 
care by providing access to services which were not available before or 
which were only minimally available. Health services personnel cite 
•=:orae problems, especially concern with privacy and confidentiality, 
but generally, t^eir attitudes towards telemedicine are favorable. 
Unknowns requiring further research include the costs and benefits 
of video compared to non-video systems and methods to combine man- 
power and technology into total health care delivery systems that 
can be self-sustaining financially. 

Fewer experiments using two-way communications have been conducted 
in the field of education, especially in rural areas. Nonetheless, 
the technical feasibility of meeting many of the educational needs of 
rural areas has been demonstrated. There is, however, a lack of Infor- 
mation concerning which kinds of hardware and software best support 
educatirtal uses, as well as concerning the relative effectiveness 
of education using broadband communicatio.is as compared to the tradi- 
tional classroom. Educational programs adapted to, broadband use and/or 
guidelines for their development are also needed. Generally, very little 
hard data are available on the cost-effectiveness of using broadband 
communications for education. 
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Rural needs in law enforcement derive from the long distances 
involved and the time consumed in travel to anr. from the central station, 
thus reducing the time available for assigned duties. Broadband communi- 
cations could be used to televise roll calls and briefing sessions, transmit 
fingerprints and related documents and aid in the conduct of pre-trial 
arraignments. 

Governmental and administrative uses are also potential areas of 
application. For example, where processing of applications requires more 
than one agency, broadband communications could reduce requirements for 
travel and time for processing, thereby reducing costs to local govern- 
ments and serving clients more efficiently. 

Hard data on the economic tradeoffs of usin^ broadband communications 
to n^et needs in law enforcement and govemmeatal/admlnistrative activities 
are not available for any setting, urban or rural. However, at least 
one experinent is underway in each of these applications which should 
provide some data on their feasibility and value. 

Commercial Applications 

Potential security .ervices include detection of fire and of 
unlawful entry, both of which are sources of major economic loss in rural 
areas. Broadband systems could be used to reduce these losses by per- 
mitting continuous monitoring of isolated buildings from a central 
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location. Such systems are presently being installed in some new 
communities, but the economic viability of these systems in rural areas 
remains to be tested. 

In the area of information, sf»rvices are available which provide 
stock and commodities prices, round-the-clock news and other information. 
If the necessary market exists, these could be readily delivered by 
rural broadband systems. 

As for business uses of broauband syatems, the potential of high 
volume data transmission and of autom^.tic meter reading were examined. 
A working system in New York City usus the excess channels of a local 
cable television system for transmitting massive amounts of information 
between a central bank office and mar.y branches. The bank pays a fee 
to the cable company for its use of the system. 

The potential for automatic meter reading :irises from the fact that 
manual reading' of meters for water, i;as and electricity is especially 
costly in rural areas because of the distances between houses, A recent 
study indicates that the cost of manual meter, reading will exceed that of 
automatic meter reading via cable by the »-nd of the decade. 

The final commercial application reviewed was pay-TV, for which 
subscribers pay a fee to obtain special programs and sports events. 

The economic viability of these commercial uses in ^ural areas 
has yet to be proved. However, they represent potential sources of 
revenue which could be used to support a rural broadband system. 
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Discussion 

A major purpose of many broadband communications experiments in 
public services has been to demonstrate technical capability. Economic 
feasibility and the design of economically viable systems have received 
less attention. When cost-effectiveness has been considered, it has been 
linited to the use of technology to provide a single service. As 
will be discussed later, detailed consideration of a system approach 
to broadband communications in which costs are shared and revenues are 
generated by public users » commercial users and subscriber-supported 
entertainment fees has not been attempted. However, such a system 
approach may be the key to an economically viable broadband system which 
could serve an entire rural community. 

All of the public service and commercial uses indicated previously 
and more fully described in Chapter II have potential for inclusion 
in a rural broadband communications system. Selection of applications 
for a particular community should be based on a comprehensive needs 
analysis. The particular public services and commercial uses will vary 
according to the characteristics of each rural area. 

Rural Development And Broadband Communications 

In approaching the task of examining the contribution broadband 
communications can make to rural development, it first was necessary 
to examine the present nature of change in rural America. 

The 1970' s has seen a reversal of the historic migration of Americans 
from rural to urban areas, with a net 1.6 million persons moving from 
urban to rural areas. This growth is not distributed evenly among all 
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rural areas, nor was it found to be explainable in terms of simple 
proximity to metropolitan areas: the largest quantitative increase in 
net inmigration occurred in counties adjacent to metropolitan areas, but 
the sharpest turnaround in migration developed in the more distant 
rural counties , 

this change, hoT/ever, has not altered the sizable differences that 
exist among rural area^. In parallel with the finding chat there is 
no simple way to describe rural America is this study's proposition that 
broadband communications systems will succeed or fail to the degree that 
their characteristics match the varying needs and e;conomic conditions 
of each rural area in which they are located. 

In trying to make sense of the great diversity of needs and conditions 
in rural America, this study first identified the major forces underlying 
present change and then projected the future course of development and needs 
that are likely to emerge as a result of these forces. 

The three principle forces identified in this study were: 

• dece' .ralization of manufacturing; 

• decentralization of the service sector of t'le economy; and 

• residential preference. 

These forces and proximity to metropolitan areas can be related to the 
two major categories of growing rural counties. These are (see Chapter 
III): 

• "Turnaround Acceleration" — counties in which growth 

began in the 1950*8 and "accelerated'* in the 1960*s; generally 
adjacent to metropolitan areas and characterized by growth in 
service industries. 
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• "Turnaround Reversal" — counties which have only recently 
"reversed" tpeir decline and generally began to grow in the 
1960*s; generally not adjacent to metropolitan areas and 
characterized by growth in manufacturing industries. 

The third force, residential preference, has contributed to growth in 
both categories of counties. 

The following summary observations outline the implications of the 
varying course of rural development for the feasibility and role of rural 
broadband systems. Also highlighted is the contribution that broadband 
might make in resolving future needs in the two categories of growing 
counties plus, for completeness, a third category of rural counties that 
are declining. ("County" is used as the unit of analysis because most 
statistics are gathered on this basis. Ir^ practice, broadband systems 
coul'f encompass several counties of varying character.) 

• In any rural county, an area-coverage broadband system will 

require the fullest development of every possible service (enter- 
tainment, public, as well as commercial) as sources of revenue if 
such systems are to be feasible. Leaving aside entertainment as a 
common denominator in all systems, the principal additional source 
of revenue will vary according to the type of rural area: 

i) in the fastest growing rural counties (those dominated 
by growth in the service sector of the economy) , business 
and commercial services are likely to offer the greatest 
potential sources of revenue. 
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Z) in growing rural counties characterized by growth in 
manufacturing employment, public services are likely 
to constitute the best additional source for revenue. 

Broadband systems in growing rural counties could: 

1) enable greater dispersal of service-type industries, than 
i« presently the case in some of the fastest growing 
counties. This could permit more equal sharing in the fruits 
of growth by all sections of a county and make more likely 
the continued viability of smaller rural communities, 

2) help forestall continuing erosion of business functions 
in those small towns located in areas of manufacturing 
growth, and provide the communications network necessary for 
later growth in the service sector, should economic conditions 
permit . 

Broadband systems in declining rural counties could: 

1) contribute to the cost-effective functioning of federal 
and state programs designed to upgrade medical, educational 
and other community services. 

2) help to attract new industries by serving as a vehicle for 
delivery of upgraded community services. 

Implications for government policy are: 

1) in growing rural counties, broadband systems have the potential 
for becoming self-supporting; assistance required in their 



development Is likely to be In the areas of technical aid 
and securing of financing, 
2) In declining rural counties the economic base Is likely to be 
inadequate tr. support broadband sysLeuus. However, to the extent 
that government subsidies might be made available to upgrade 
schools and community facilities, some functions might be 
performed through the use of broadband and appropriate 
reimbursement made to the system. The latter revenues. In 
turn, might be sufficient to make the system financially 
self-supporting. The value of broadband In providing public 
services Is likely to depend upon the extent to which these ser- 
vices mesh with and contribute to government assistance programs, 
as well as upon the degree to which rural development policy em- 
p^iaslzes area-wide, coordinated delivery of community services. 

• Despite the evident promise of broadband communications systems, 
there can be no assurance that they will evolve In the manner 
suggested above. Before entrepreneurs, local business leaders » 
or governmental officials can seriously entertain organizing and 
deploying such systems, much more has to be known about the 
practical aspects of their financing and- operat Ion . This will 
be examined next. 

Constraints To Rural 
Applications Of Broadband Communications 

Given the high potential of broadband to meet rural needs. It Is note- 
worthy that there have been so few applications providing services other 
than conventional television. Three categories of potential constraints 
were examined: technology, FCC regulations and cost. Technology Is not 
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limiting. FCC regulations do provide aome constraint. For example, 
relaxation of restrictions on translators, so that they could rebroadcast 
signals received from ground or satellite-based microwave ^relays, would 
encourage wider use of this technology. 

While FCC regulations do not directly inhibit use of cable for 
public services, the regulation that public service channels should be pro- 
vided free of charg^ in some rural areas adjacent to metro areas could have the 
effect of eliminating a vital and necessary source of revenue for rural 
systems. The free channel regulation may also have inhibited using public 
services as a source of revenue even in those rural areas where the regulation 
does not apply. Therefore, although the FCC has sought to encourage development 
of nonentertainment uses with free channels, the regulations may have had the 
opposite effect and made it impossible for rural areas to afford either 
broadband systems or new services. 

While regulatory constraints can be removed simply by changing the 
regulations in question, the third constraint, cost, is a more fundamental 
barrier. However, it is unclear whether this constraint is actual or 
perceived. For example, while the low density of rural populations makes 
use of broadband to provide conventional television economically less attractive 
than in urban areas, the same low density could well favor it for public 
service and institutional use. If these nonentertainment uses have value, 
appropriate fees could be charged, which would increase the economic base 
of the broadband system. However, this approach has not been explored. 
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A System Approach To Developing And 
AHseHBlng Rural Broadband Coinniun lent ions 

By a rural broadband '^ system '* Is meant an aroa-wlde communications 
network accessible ^o all residents and Institutions • The system may be used 
to meet health, education and other social service needs, facilitate 
government and administrative transactions, and serve commercial enterprises 
as well as provide network TV and entertainment. Thus a package of services 
would be provided and It Is suggested that the combination as a whole may be 
economically viable, where an Individual service by Itself may not be. 

A project being Initiated In Trempealeau County Illustrates the 
system approach. A county-wide cable and microwave system available to 
all residents has been planned. An Institution i. the schools, will also use 
the system with the objectives of Improving the quality of education, 
reducing teacher costs and saving funds now spent to transport pupils 
among schools. While an early feasibility study showed that a conventional 
Individual subscriber supported cable system would not be economically 
feasible, the addition of revenues from the school users ($9000/year from each 
of eight schools) sufficiently Improvea the financial outlook so as to make 
the system possible. 

At the present time, a massive government program to support rural 
broadband systems might be premature. While planning Is well underway 
for such a system In Trempealeau County, Wisconsin, no full-service 
area-coverage system presently exists anywhere In the United States. 
It thus does not appear that enough Is known about the detailed nature, 
feasibility, and value of such systems to encourage their present wide- 
spread deployment by means of routine and standard operating programs. 
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Instead of a, largc-acnle government program, the lu^^ical next «tep 
would seem to be a scrleH of syHtem demonHtratlo nH in which broadband 
jiervicea arc tailored to meet the specific and different needs of 
Individual rural localities. Different services will have different 
co8t-ef fecciveness ratios depending on the demographic, socioeconomic and 
institutional characteristics of the community. System demonstrations 
can provide data on what works, where, and under what conditions. 

Assuming that a "decision might be niade to provide federal assistance 
for these demonstrations, the following basic steps would need to be taken: 

• designation of a Federal agency (or agencies) to administer 
the program, collect data and evaluate results; 

• provision of a funding mechinism(s) ; and 

• Identification of potential demonstration sites. 

Responsible Agencies 

In considering agencies that might be assigned responsibilities 
for system demonstrations, the need for an effective planning organization 
at the local level should not be overlooked. In some areas, such as Trem- 
pealeau County, cooperatives may be so pervasive that they can unite most of 
the population and the local government in the organizational effort necessary 
to plan for and implement a broadband system. In others, something akin 
to the multi-county planning districts being established in several states 
might provide technical assistance and direction. 
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At the Federal level, it is clear that a great deal of attention will 
have to bi» Klvt»n to devising', an effective meana of direction and coordination. 
LlatlnK only o few of the poanible inatitutionnl mechnnlsms, an inter-agency 
task force could be appointed to oversee Federal participation in demonstrations. 
Or, a policy board comprised of representatives from executive agencies and 
rural and industry Interest groups could be designated to design and supervise 
demonstrations in accordance with broad legislative guidelines. 

It is beyond the purview of this study to examine fully these and other 
alternatives. The approach taken here is to outline one simplified alter- 
native in which oversight is provided by existing Congressional committees 
(possibly with the assistance of OTA, as described in Chapter IV). 

Many agencies have been involved in telecommunications research, including 
NASA and HEW. However, there are three, for the reasons described below, 
that might be initially considered for major rol'^a in the demonstration 
phase. These are: 1) the National Science Foundation (NSF) ; 2) the Department 
of Commerce; and, 3) the Department of Agriculture. 

The National Science Foundation has taken the lead in "systematic 
experimentation" with its Phase I design and Phase II implementation studies 
of public services via broadband communications and might be considered 
for the lead role in conducting system demonstrations as a natural 
follow-on to these efforts. NSF could also be primarily responsible for 
collection of data on one of the three major areas to be included in every 
system demonstration. These three areas are: 1) public service; 2) business 
and commercial use; and 3) impact on rural life. While as lead agency 
NSF might coordinate the administration, data collection and evaluation 
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of tho overall program, It could aUo he primarily responsible for the first 
of the areas enumerated; that in, the public Hurvlct* sector of the demon- 
fltrationa. 

Potential business and commercial use of a broadband system seems 
to fall within the province of the Department of Conmierce, The Economic 
Development Administration of that Department recently funded a study 
to help "in determining national policy regarding the future course 
of telecommunications research and development as related to rural ecomomic 
development". Thus, the Department of Comirerce appears to have the interest, 
as well as the mandate, to contribute to business and commercial uses In 
system demonstrations. 

The Department of Agriculture is presently a source of loans and 
loan guarantees (under the Rural Development Act of 1972) for broadband 
projects and is an authoritative source of detailed knowledge on rural 
development In general and potential demonstration sites in particular. 
A significant part of system demonstrations must be evaluation of the Impact of 
expanded telecommunications sarvices on rural growth and on the distinctive 
characteristics of life (both positive and negative) in rural areas. 
The Economic Research Service, which was a major source of Information 
for Chapter IH, could contribute to development of rural Impact data. 

In addition, the Department of Agriculture, through Its Extension 
Service, might play a significant role in making known the system demon- 
stration concept to potential rural sites. 
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Fund i nK ,Mti<^jl<tn j Bins 

TlicTii arc two aH|icct8 of funding? which Bliould be cons Uh» red! 
1) capital resourcen for coiiRtructlon of syRtemn; and» 2) fiuulB which can 
be used for Identifying demonstrat Jon flltoBi developing software and materials 
for public service, commercial and other HyHtem demonstration uses; operating 
and maintaining the system; and coiiducLlng evaluations. 

For capital construction of telecommunications plaiu , an existing 
source of funds is Community Facilities loans under Title I of the Rural 
Development Act of 1972. (Another possible source, as suggested by some, might 
be the Rural Electrification Administration.) The second category of funds 
whi/ch are primarily to be used for conducting and evaluating the actual 
system demonstrations could be provided through the lead agency, either 
as outright grants or loans. Calculations of the potential costs to support 
four system demonstrations were made. Assuming loans for construction and 
grants for other costs, per year costs for a five-year program were estimated 
at roughly $1.8 million. 

Candidate Si tc^^ 

Only one criterion might be universally applied to all candidate rural 
areas which might wish to serve as a system demonstration site. That Is, 

•I 

there must be a high degree of community support for the system. 

Institutioua] and public service use of broadband is novel and unfamiliar. 
As shown in Trempealeau County, individuals within the community in question 
will have to work together to define common needs which can be best met through 
broadband services. They will also have to be capable of recognizing the 
economic value of these services and support the system accordingly, 
(e.g., tax monies used to support schools might be used for broadband 
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i'ilur.if loiKil HlTVircM). SoVtM^il t ypOH ot JlitOH fof wyHlom (li'ltJOnHtr^lt loUH WLTO 

Ifl ^ii iilotl ti] tlu» courHf ()♦' thiH Mtutly nml ate discutuHud in the body of thin 

lnv«'Ht I^^Uion or Tlui ImpactH Of WidoMprend rmplementat Ion 
or TelecommunlcaLionH In Riirnl ArcaH 

Widespread implementation of tclecommiinlcatlouH ByHtems with the 
charncterlfUlcrt described In thlfl report could have major consequences not 
only for rural areaa but also for urban areas. Changes brought to rural 
nrtviH throu>5h broadband might be positive or negative. Thus, definition 
of Impact areas, and development of a plan for evaluation of the potential 
posit ivo and negative consequences of widespread telecommunications systems, 
should be an integral parr of any system demonstration program. While 
detailed consideration of this topic Is beyond the scope of this staff study, 
a representative listing of the Impact areas that might be pertinent was 
developed. These fall Into the six major categories of population balance, 
economic impacts, social Impacts, Institutional Impacts, transportation- 
telecommunications tradeoffs, and longer term Impact areas. 

A Future Course Of Action If System 
Demonstrations Prove Successful 

If system demonstrations prove the feasibility of community-wide 
broadband systems to meet a variety of rural needs and If It Is judged 
that the positive and negative Impacts of such systems are, on balance, 
favorable for national growth and development, then funding services for 
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Implfmont Ini^ such HyHteimi on a broad ticuU* inlf^ht l>u Hounht. One Hohitlon 
mlKht bo Co eHtnbllHh a Fotleral jiroRrnm niodolod on tho Rural lUocCvU' Icat Ion 
Admlntrttrat Inn whlc'li brought oloctriclty and telophone to rural aroan throuRb 
low coat LoaiiM. However, In the cano of rural broadbatid syHtoma, a more 
flexible approach Involving Hevoral different funding mechnnlflmB appropriate 
to the different eeonomlc cbaracteriHt Ics of rural America might be con- 
aidered (and i>valuntcd further d'lring the aystcm demonstration phaae). 

This funding could be related to the Turnaround Acceleration, 
Turnaround Reversal and Ueciining county categories cited earlier as a 
framework for analysis. (It should be noted again that the ''county" is 
the unit of analysis because most statistics are gathered on a county 
basis. In practice, broadband systems could encompass several counties 
of varying characters.) Because of the differing attractiveness of these 
types of rural counties to private entrepreneurs, the system operator might 
also be expected to vary. For example, funding mechanisms and owner/ 
operators might vary with the category of rural county as indicated below: 





Federal Financing 


System 


County Type 


Mechanism 


Owner/Operator 


Turnaround Acceleration 


Guaranteed Loan 


Private Industry 


Turnaround Reversal 


Direct Loan 


Rural Cooperative 


Declining 


Government Subsidy 


Private Industry/ 




Local Government 



Sources of funds include the Business and Industrial Division of the 
Department of Agriculture for guaranteed loans, and Community Facilities 
loans under Title I of the Rural Development Act of 1972 which are direct 
loans. Both of these sources have already been used to support rural broad- 
band systems. In this connection, however, it is important to note that a 
letter sent to OTA by the Department of Agriculture stated that "...we 
do not anticipate this type of loan becoming a significant part of our 
conmunity facility loan program." 
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ProvtouH I.oKlHlntlvt^ Inltintivon 
And FtndlngM From Other Studloa 

A nunibor of hi lis and Hti.'dioH wore revUwod. Those may be dlvldod Into 
lUmc Kr.MjpH dependtnK on the'r treatment of the problem of bringing 
broadband commun lent iuntt to rural areas . 

The Whitehead Report t'xompl ll' toa the claas of national cable policy 
HtudleH. Within thlH class, rural cable is treated more as a monitoring 
problem than as a problem requiring action. Thus, it is not surprising that 
no ipeeiflc course Is outlined nor is a funding mechanism proposed for bringing 
cah^« to rural areas. 

The second group of bills and studies includes S. 1219, H.R. 5319, 
H.R. the Interstate and Foreign Commerce Subcommittee report on cable and 

the Booker T. Washington/Cablecommunications Resource Center report on rural 
telecommunications. This group of bills and studies suggests that telecommuni- 
cations should be brought to rural areas now and suggests low-coat, long-term 
loana as thr funding mechanism. The implication is that the major 
constraint on rural telecommunications is lack of risk capital and that 
the problem can be solved in a manner paralleling the Rural Electrification 
Act of l':i3A which enabled the spread of electricity and telephone service 
to rural areas. However, the parallel between these two situations may 
not bo IS exact as it appears. For cable, content is all important 
whe; eJs the consumer supplies the uses for electricity or the content 
cariied by telephones. Whether enough is presently known about program 
content to ensure success of rural broadband systems is unclear. 
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Tho third Kroup uf UIIIm InolutluH U.K. S. 1257 and II. R. 9630. 

Thlrt Kroiif) Mpui'll Iriilly n(ldri«H«(»H tho probli^ni of provtdluH 
nt'w iiervlci^H, Huch lui public Hurvlcc nppllcattcmH, via tulucoimimnlcnt lonn 
and propoHtfrt dtMnonHtrat Ion pronraiim which would tmablo evaluation of mioh 
HcrvlceH. Unlike the Hocond Hfoup, thc«o hllln are not directed at rural 
area a and proJectH pruhably would not lake place in rural areaB. Thio is 
because the fundn, when specified, are to bo used for studying met hod s for 
bringing in the service. Existing systems would be used in the domonst ra- 
tions and those wltli significant capacity — as for two-way use are 
located in urban areas. 

This report coin))lncs and extends the concepts in all these groups 
of bills and atudlps in that it proposes n limited demonstration program, 
specifically for rural areas, aimed at investigating the feasibility and 
value of combinations of public services, commercial uses and entertainment. 

Policy Alternatives For Applications 
Of Broadband Telecommunications To Rural Areas 

Three policy alternatives were developed during the study. These 

arc: 

• continue the status quo; 

• fund a limited number of system demonstration projects; and 

• create a Federal mechanism to facilitate wide dissemination of 
broadband services to rural areas* 

The pros and cons of each of the policy alternatives are described in Chapter 
IV of this report. 

A 
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ruKiri' OTA Koh. 

'^•^ fil-H'Ml in lUv IM't'liUi', ilu« t)h|iM't1vo of LUIm MliUT Miinly w/ui 
i«' pi nvh!.' .J 1).,mIm upon whii'h I ho TiM'hnoloKV AMMosHnu'iit lUwini mlyMl 
I'M hlc wlK.i rotUrilniiliMU If any, OTA roiilrl maki^ in iLssIstluK tlu> Scnato 
C'MuinlttL.t. on AK.rliMUn.rr .nul KoroHtry to uvaUiato tlu. loaMlblllLy and 
V.I 1 III' ol rural l)roatll)antl t'om.nmi n-atlonH. 

In tho conrHO of the otudy. the Hubjoct of rural broadband 
I'omrmmlcat luno was found to be relatively unexplored. In particular, no 
analyaea were found which considered the utility of broadband in relation 
to the fundamental factors underlying the sudden reversal of growth trends 
In rural America depicted in most recent Census statistica. Therefore, 
In order to gain some clear understanding of what OTA might do in connec- 
tion with the subject, it first was necessary to originate a means of 
relating broadband to the forces underlying this change. Subsequently, 
It was necessary to consider how and whether such systems could actually 
be deployed and their value assessed. 

Because of these somewhat unique circumstances, this study does not 
constitute i\ simple reply to Senator Talmadge's query as to how OTA can 
be of assistance. Instead, what is reflected in this staff study is a 
poss ible course of action which the Senate Agriculture Committee might 
weigh. OTA's future role and the specific form its assistance might take, 
therefore, will depend upon the Committee's judgment as to how many of the 
three tasks spelled out herein, if any, it might wish OTA to pursue. 

With these qualifications in mind, the following is a three-task 
appra^ich to OTA's participation that the Senate Committee might consider: 
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FlfHt <iH t\\\ <i(l|uncl t:i: luvirlnKH tlu» Commlttoe mlRht wlnh Co conUuct, 
OTA could the Comwittoo to aufiCMnblo a pnnol(H) to examine «n<l vorify 

or roftitw the flmllnKfl d«Hcrlb«(l In thl^ report. Toplrn tn bo rovorod 
could Include: 

• the prQHent And prnbablc future trondB In rural growth; 

• the Impact of brdAdband communlcatlonB on probnble growth 
trends; 

• constraints to wider application of broadband communications 
In rural areaa; 

• the need for system demonstrations and the number and type 

of system demonstrations which should be conducted » Including 
criteria for site selection; 

• consideration of the possible need for, and best form of, 
Federal Involvement In rural broadband applications In the 

. system demonstration phase as well as In subsequent programs; and 

• consideration of the possible role of OTA In helping the 
Conmlttee to assess and monitor the programs suggested 
above » 

Second, OTA might begin a continuing assessment program to help the 
conmlttee monitor: 1) telecommunications experiments . In or applicable 
to rural areas; and, 2) the progress of the Trempealeau County project 
and any system demonstrations undertaken. With regard to the second 
task, a critical feature would be assessing the Impact of telecommunications 
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on ilu» rlwirat'tMrlHCIi'tt of llfo In niral uriutn affiuitod, (AwnuMnInK 
wlMftlicr tluvio linpartH mlKlJt: \n> di'Hlr.Mblu Itt oiitnlilo Ihi) «cope of OTA 
'trtlvltl'ui. Thi* purpoMt^ of thlM inonUorlnK offort wotUd bo to provliU* 
tliP romirltti'O with ilatii from which a .liMlKineni: couUi b« mmle,) 

Third, on ^in Mfi^-nocnliul haHlH, nmall (iRHOHfimiMUn involvlnf^ olthor panQls 
or othor mcohanJHmM rouhi hu conducted to Intonrnto the data of tho monitor- 
ln:{ effortH with other dnta, IncludinK tho prul Imlnary flndln^H of thlR 
flttidy . 

Becauso any ayatem demonstration will require Hcvoral yearn, what 
is proposed here 1b a long-term, relatively low-coat activity. An estimated 
level of effort and cost is wS follows: 

• ^ manyear/year of senior staff - $17,000 

• 4 manyear/year of support staff - 9,000 

• 1/3 manyear/year of secretarial support * 5,000 

• average yearly cost of paiiols, small 

contracts, etc. - 30,000 

• contingencies Including staff travel - A>000 

$65,000/year 

It is anticipated that OTA*s participation in the project would be 
reviewed by the Technology Assessment Board at least biyearly. At these 
times, both the progress and the adequacy of OTA's effort would be subjects 
of evaluation. 
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PUBMC SERVICE AND COMKRRCIAL USES OF 
BROADDAND COMMUNICATIONS IN RURAL ARRAS 

ThlA Chapter oxAmlnofi the potontial of broAdbund conmunlcntlonH for 
roapondlng to rural noedti, both In the public iiorvlco aactor and aa thoy 
relate to rural economlca. Each application la conaldered individually , 
with a view tovarda determining whether current experimenta are grounded 
in a realistic appreciation of rural needo and, secondly, whether they 
are designed to pr^iduce the kind of data necessary to determine thofr 
ultimate feasibility in functioning rural systems. Later chapters will 
describe how these services might be combined to support a rural broadband 
system which could contribute to the broad goals of rursl development. 

The following categories of broadband applications are addressed t 

• public service (health, education, law enforcement, 
governmental/administrative uses); and 

e commercial (security systems » information services^ 

data transmission, pay-TV). 
Each of these categories is examined in terms of: 

• rural needs for the service tested; 

e representative experiments conducted; and 
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• potential rural applications Including the feasibility 
and value of the service in meeting rural needs. 

It should be noted that several recent studies, notably 
those by Peg Kay, Social Services and Cable TV (1)^ and by the 
Cablecommunications Resource Center, A Preliminary Review of 
Current Practices And Trends In Rural Telecommunications Development 
And Recommendations For Future Development (2), have reviewed e'xperi- 
raents for the applications considered in this Chapter. No attempt 
is made here to duplicate these efforts and the reader is referred 
to them for additional information. 

Public Service Applications 



Health 

Major studies analyzing rural health needs and relating these 
to existing and potential broadband applications have not been done. 
As part of this study, a preliminary analysis of these needs was attempted 
and is summarized below. However, the results are not definitive and 
additional research is required. 

Rural needs. Appendix C contains an analysis .of health conditions, 
health manpower and facilities resources., utilization of resources 
by rural populations and Federal initiatives in delivering rural 
health needs. The following brief summary is drawn from Appendix C. 



References are numbered consecutively in the order of their first 
appearance in the text. The first' number is the reference. The 
number after the dash is the page number in the reference. 
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Significant health care problems exist in rural populations. 
Comparative analysis of the health of rural vs. urban populations 
shows higher infant and maternal mortality rates and greater incidence 
of chronic illness in rural populations. 

Another indicator of rural health is the rejection rate for military 
•■I 

service from physical and mental conditions. The rate for rural residents 
is at least twice that for metro residents and residents of small cities 
and towns. 

As for injuries, rural nonfarm residents show higher injury rates than 
metro residents. However farm residents show a lower incidence of injuries. 
Thus, medical care requirements for injuries in rural as compared to urban 
areas are not clearcut. 

There is a shortage of physicians, especially specialists, in rural 
areas. The combined ratio of general practitioners, specialists and hos- 
pital-based physicians per 100,000 population is 69.0 for nonmetro areas 
and 145.7 for metro areas. For specialists alone per 100,000 population, 
the ratio is 30.3 for nonmetro areas and 81.5 for metro areas. Dentists, 
pharmacists and registered nurses are also in very short supply in nonmetro 
compared to metro areas. Contributing factors to the rural shortage of 
medical personnel include isolation from peers, and the difficulty in 
remaining current in professional specialties due to lack of ready access 
to facilities equipped with the latest instruments and technology, as 
well as to specialists for referral and consultation. Also of signifi- 
cance is the greater workload associated with attending a larger group 
of people who are also widely distributed. 
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As for health facilities, statistics show that there is a greater 
number of community and psychiatric hospital beds per capita for rural 
populations compared to urban populaflons - However, the accessibility 
of these facilities in terms of location, available transportation systems 
and costs for utilizing them present severe problems for many individuals 
residing in rural areas. In addition to having lower income levels, the 
percentage of persons covered by hospital and surgical insurance is also 
lower in rural areas than in urban areas. 

Studies of the utilization of health services by rural residents 
show that the latter tend to visit physicians, specialists and dentists 
with less frequency than urban residents. Because hospitalization rates 
for rural nonfarm residents and rural farm residents over 65 are propor- 
tionately higher than for metropolitan populations, it is unlikely that 
this lower utilization of health services reflects better health of rural 
residents but is more likely a function of access and a tendency to allow 
conditions to become more serious before medical attention is sought. 

A related problem is availability of emergency medical services. 
Difficulties arising from health manpower shortages, distance to health 
facilities and access to transportation suggest inadequacy of emergency 
medical services. 

In summary, available information on health conditions, resources 
and services points to inadequacies of health care delivery systems in rural 
areas. The needs of rural populations in health care delivery systems include 

• need for increased primary health and dental services 
based on evidence of fewer physicians per capita. 



II-4 



higher hospitalization rates, greater incidence of 

infant and maternal mortality, and higher incidence of 
medical disqualification for military duty; 

• need for less expensive medical c.ire and improved physical 
accessibility to medical facilities and services due to mal- . 
distribution of facilities and physicians, the distances rural 
people must travel, inadequate transportation services or alter- 
natives, and low membership in health insurance plans as well as 
relatively lower income levels as compared to urban areas; 

• need for emergency medical services due to chronic illness 
conditions, injury rates, and distances to facilities; and 

• need for continuing medical education for physicians, specialists 
and allied health manpower because of physician isolation, 
physician (specialist) shortages, and difficulty of access for 
consultations and referrals. 

In light of these needs, it is important to evaluate existing 
communications experiments as a health service delivery tool for rural 
populations. 

Experiments . Representative telemedicine experiments of likely 
application in rural areas are listed in Table I, which summarizes 
the funding source, location of the project (that is, urban or rural), 
operational status , technological characteristics and medical services 
provided in the sixteen telemedicine experiments evaluated. 
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As shown in the table, most projects have been supported by the 
Federal government. The Department of Health, Education and Welfare 
has been a major supporter of telemedicine projects and NASA and the 
National Science Foundation have also provided funds. A noteworthy 
exception is the Blue Hill project (the ninth project in Table 1) which 
involves a broadband link between a hospital in Blue Hill, Maine, and a 
nurse practitioner in the isolated community of Deer Isle. This project was 
originally funded by the Maine Regional Medical Program but increasingly 
support is being provided by the community of Deer Isle. 

Some experiments analyzed are located in urban areas. Although the 
emphasis in this study is on rural applications, urban experiments have 
been included to provide a broader data base for assessing . the value of 
telemedicipe efforts. 

The table also shows that a variety of technologies have been used 
and combined in various ways. Picturephones have been used. Black and 
white or color television terminals have been connected by cable and/or 
microwave and/or satellite. The common denominator of the technologies 
used is that they have permitted two-way (interactive) exchange of, infor- 
mation between sender and receiver, generally in both audio and visual modes. 

Of particular interest are the health services provided in the ex- 
periments, which are indicated in the last column of the table. Following 
Rockoff (3-22), these services can be classified in five categories: 
consultation, supervision, direct patient care, administration and manage- 
ment, and education and training. The table lists services in terms 
of these five categories. Additional descriptive terms have also 
been used (such as lab tests, prescription and record transmission, etc.) 
to provide more detail on the specific services provided. As can be seen, 
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TABLE I 
TELEMEDICINE PROJECTS 



Experiments Funded by location 



Operational 
Status 



Technology 



Massachusetts HEV 
General/Logan Veterans 
Airport/Bedford Admin. 
Veterans Hospital 
(4-108ff, 
205ff.) 



Urban 



Bedford still Microwave, cable, 
operational blacLand white, 
Logan operational telemetry (ECG's, 
to a minimal EEC's), lectronlc 
extent stethoscope, inter- 

active audio-visual 
capability 



Services 



Diagnosis and consultati 
therapy, specialists con 
Lab tests, in-hospltal p 
observation, aprescriptlo 
record transniisslon, adn 
public health education^ 
medical education, (ener 
consultation) 



Lakevlew Clinic HEW 
(4-lOlff, 220ff.) 
(3-22), (5-59) 
(13) 



1^ 

H Minnesota 



Semi- Not operational Cable, portable 
rural video-carts, black 

and white, electronic 
. stethoscope, inter- 
active audio-visual 
capability 



Diagnosis and consultati 
therapy, specialist coa 
In-hospital patient nonl- 



Mt. Slnal 
(4-119ff.) 
(3-22) (5-75ff.) 

New York 



m 



Urban Not operational Cable, black and 

white, electronic 
stethoscope, 
interactive audio- 
visual capability 



Bethany/ 
Garfield 
(4-69ff.) 
(3-21) (5-21ff.) 

• ■ ■ 

Illinois 



HEW 



Diagnosis and consultatti 
therapy^ specialist ;;cl)i^ 
public health educations- 
education 



Urban Will be ' Plcturephone, cable, 
terminated video-discs, black 
shortly and white, interactive 

audio-visual 
capability 



Diagnosis and consiiltatij 
therapy, speclalisfecljj 
lab tests,. pre8criptidi|.; 
transmission, supervisio 
pharmacist technician '^l!^ 



TABLE I 
TELEHEDICINE PROJECTS 



Location 



Operational 
Status 



Technology 



Services 



Urban 



Semi- 
rural 



Bedford still Microwave, cable, 
operational black and white, 
Logan operational telemetry (ECG's, 
to a minimal EEC's), lectronic 
extent stethoscope, inter- 

active audio-visual 
capability 



Not operational 



Diagnosis and consultation, 
therapy, specialists consultation, 
Lab tests, In-hospital patient 
observation, prescription and 
record transmission, administration 
public health education, continuing 
medical education » (emergency 
consultation) 



Cable, portable 
video-carts, black 
and white, electronic 
stethoscope, inter- 
active audio-visual 
capability 



Diagnosis and consultation, 
therapy, specialist consultation, 
In-hospital patient monitoring. 



Urban 



Not operational 



Cable, black and 
white, electronic 
stethoscope, 
interactive audio- 
visual capability 



Diagnosis and consultation, 
therapy,, specialist consultation 
public health education, medical 
education 



Urban- 



Will be 

terminated' 

shortly 



Picturephone, cable, 
video-discs, black 
and white, interactive 
audio-visual 
capability 



Diaignosls and cbnisultSloniT 3 7^;; " 
therapy, specialist: consultation ' 
lab testa j prescrlptiori and record 
transmission, supervision of 
pharmacist technician . 



TABLE I 
TELEMEDICINE PROJECTS 



Experlnents Funded by Location 



Operational 
Status 



Technology 



Services 



Case Western HEW 
(4-69ff.) (3- 
21ff.) (J.53ff.) 



Ohio 



Urban 



Operational 



Laser, cable, one*vay 
color, one-way black 
■ and white, remote con-^ 
trols. Interactive 
audio-visual 
capabilityi data 
transmission 



Diagnosis and consultat 
specialist consaltBtiiBi 
patient iaonltorlng,tp;ri 
or record transmlssioni 
of nurse anestheti8t8»> 
care monitoring, newbtoi 
observation, (training) 



M 
H 
I 

00 



Illinois Mental HEH 
Health 
(4ff, 218ff) 
(3-21) (5-53ff.) 


Urban 


Not 

Operational 


Picturephone 


' . ,..>0,..- 

Diagnosis and ; c(>&8ultat: 
therapy, admlnlstratioiB 

education—-:-:. -it 

' " •"' • ■" ■ - ■ ■ ">■■'■' ■'-■'■'''^ 


Cambridge HEW 

(4-76ff., 

212ff.) 

(3-21ff.) 

(5-31ff.) 


Urban 


Not 

Operational 


Microwave, black 
and white interactive 
audio-visual capability 


Diagnosis and consultat 
therapy ■■y-^i-;-§ 



Vermont/New HEW 



Rural 



Operational 



INTERACT 

(4-129ff., 

235ff.) 

(3-aff.) 

(5-87ff.) 



Microwave, Diagnosis and: consultat^ 

telemetry, oneway j therapy, specialist xiui! 
colot, one way black ;ln-: 
and white, • interactive public! health 
audio-visual capability education 




Blue Hill, Maine 
Maine (4-73ff., Regional 
211) (6) Medical 



■'■ill 



Rural 



Operational 



Microwave, black 
and white, inter- 
active audio-visual 
:capaWlltyJ 




therapy, ;adffllQl8trati0i 
health educationi' supe]; 

... v.. '■M>^ r. 




TABLE I 
TELEHEDICINE PROJECTS 



Operational 
Status 



Technology 



Services 



Operational 



Laser, cable, one-way 

color, one-way black 
• Md white, remote con- 
<$rol8. Interactive 

audio-visual 

capablUtyi data 

transmission 



Diagnosis and consultation 
specialist consultation: in-bospltal 
patient monitoring, prescription 
or record transmission, supervision 
of nurse anesthetists, intensive 
care monitoring, newborn nursing 
observation, (training) 



Not 

Operational 



Plcturephone 



Diagnosis and consultation, ; 

therapy, administration, medical 
education 



Mlcrwave, black Diagnosis and consultation, 
Operational and white interactive therapy 
audio-visual capability 



Operational Microwave, ; Diagnosis and: consultation ■ ' 

telemetry, oneway therapy, specialist consultation, 
colot, one way black ; In-hqspltal patlMt^ obserwt^ 
and white, interactive public healt^^ 
audio-visual capability education 



Operational 



Microwave, black 
and white, Inter- 
active audio-visual 
capability; ; ,v; 



Diagnosis; and c(i^iiilitioni^'^^^^^ 
therapy, : administration, public 
health education, superylsion , 




TABLE I 
TELEMEDICINE PROJECTS 



Experiments Funded by Location 



Operational 
Status 



Technology 



Services 



Rural Health 
Associates 
(4-135ff., 
240ff.) (7) 
Maine 



OEO/HEW Rural 



Operational 



Microwave, black 
and whlte, inter- 
actlve audio-visual 
capability 



Diagnosis and consultt 
therapy, lab tests, ri 
administration, supen 



STARPAHC 
(4-150_ (13) 

Arizona 



;:| Alaska ATS 
i (4-149) (10- 
2ff,) (13) 



Mlaml-Dade 
(4-144ff.) 
(8) (9) (19) 



Florida 



Ohio Valley 

(4-145ff.) 

(14) 



NASA 

Lockheed 

HEW 



Rural 



Operational 



NASA/HEW Rural 



NSF 



'ARC 



Rural 



Not 

Operational 



Microwave, land/ 
mobile units. Inter- 
active audio-visual 
capability, computer 
data link 



Diagnosis and consulta 
therapy, specialists ic 
'lab tests, radiologjr| 
and record transniissia 
tlon, medical educatla 



ATS-6, ATS-1 Diagnosis and consultisL 

satellites, Inter- administration, public 
active audio-visual education, medical edii 
capability (4 sites) , supervision 
one-way video/two-way audio 
(1 site), black and white 



^^^^ Slov^Scan, electronic Diagnosis and cons^^^^ 

Operational stethoscope; microwave therapy, prescrlptlwH 
^^^^'^'^^ b^k wd white;: m^^^ 

iments completed) wave^color ; Interactive • ' ' ^•^■^ 

Evaluation still audio-visual capability 
being conducted 



Operational 



Microwave, color Diaposis and consultat: 
interactive audio- education, tralnlng^Sfl 
visual two-way capa- conferences ' . ^ 
biUity 0 sites); audio- . 
visual one-way (1 site) 



M 



TABLE I 
TEIEMEDICINE PROJECTS 



ded by location 



Operational 
Status 



Technology 



Services 



/HEW 



Rural 



\ Rural 
Uieed 



Operational 



Microwave » black 
and white, inter- 
active audio-visual 
capability 



Operational 



Microwave, land/ 
mobile units, inter- 
active audio-visual 
capability, computer 
data link 



Diagnosis and consultation, 
therapy, lab tests, radiology, 
administration, supervision 



Diagnosis and consultation, 
therapy, specialists consultation, 
lab tests, radiology, prescription 
and record transmission, adminlstra' 
tion, medical education 



l/HEH Rural 



Mot ■ 

Operational 



ATS-6, ATS-1 Diagnosis and consultation, 

satellites, inter- administration, public health 
active audio-visual education, medical education, 
capability (4 sites) , ^ supervision (emergency care) 
one-way video/two-way audio 
(1 site), black and white 



Urban 



Not SlcvrSc&n, electronic Diagnosis and consultation,.: 

Operational stethoscope; microwave therapy, prescription and record 
(Research exper- black and white; micro- transmission supervision 
iments completed) wave-<ol6r; interactive 
Evaluation still audio-visual capability 
being conducted 



Rural Operational Microwave, color Diagnosis and consultation, 

interactive audio- education, training, supervision 
visual two-way capa- conferences 
biXity (3 sites), audio- 
visual one-way (1 site) 



(11) (12) 



H 

I 

H 



Uiboiil) 

urn 

H (Mf.)(13) 



IMICiPEOJECIS 

k^,^ OperatloMl fiilmoloi!! Services 
Status 



mil 

l^citlon Operatloiial licliiioto 
Status 



W M Operational 



Driiii Operational 



(au^ented) facsille adittatudi^s, spedalii 



'al Sot 



capaMUtjf later- 
active (2 sites), 



CDevayauJlo-vlsual 
capal)lllt]f 



capability 



Services 



the communications systems usually provided more than one of the five 
types of services and in some cases all five. 

For the purposes of this study, there are basically three groups 
of questions to be answered with regard to the telemediclne experiments 
which have been conducted. These are: 

• Was the technology adequate to provide the service? (Included 
in this question is the issue of whether the technology used 
is excessive — e.g., were both audio and visual Interaction 
necessary or would audio have been sufficient?) 

• Were the services provided related to the needs of the population 
served? 

• Were the economics of meeting health care needs by broadband 
communications considered? (This question Includes not only the 
economic viability of the system but also analysis of the costs 
and benefits of meeting health care needs by some method other 
than broadband communications.) 

To assist in considering these quest ions , Table 2 was prepared i It 
summarizes the objectives and results of the same sixteen experiments 
described in Table 1. The last column (labelled Comments) provides 
additional information on the issues raised above. 
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IE II 

lEilMMCIS 



Piolect 



...,.t }M tecWcal System be oot \m mi to §f ' N teck ca Systei be »ot \m used to a laxlii 

feajlMllty cltol e«ept. te prollei M tecl '° ^'^I ' ^"^ '^^f f , S™« "^'^ 

Hrpoit Mper/teckiolojj coilteto; appliiittai reoorij aW ayatei k to atiospbl: coif ""^"1 f '^^^ 

li lealthareptovlJeivaaof ,\mm 1"*^'* W care pro ichaa of ortaettot. 

a^fficieitq^lity,Sietei ,»tto eckolo- aiffklent pllty, Syetei 

St lojao »aa i costA- %5e t»o projita are placeil '\ ^"^ 

(Wif,) loiela. iin mm knm »f h ym^ tto arA c«y M '^'^ P«tlall| lw56 o£ tie kim tiej are comecteJ to a central 



coitaun cao 



presence of physicians at Ilnl (Haas. Geni). He Losan'l 



syatei vas not fully utilizei. lofeetlsatot Initially sav t|(] 
Sijli level of patient accep* 
tancei profiler acceptance lexical i 



lyci 

:ci 

(WSffi 



systei MS not fully ntlllzei. Investigator initially sav tie potential 

iijt level of patient accep- of tie teclnolojy for ptoviJinj eierjency 

tance, provider acceptance leiiical care to accident victiis. ;!le 
vaa also apparent, 



vlidiisalonsterilesltlcarefaclliti 
(W5ff,) 



eiergencycare, patient 
lonitoringitodetenine 



to teleplonei-todetetiliieif 



ineditodetenlielf 
lore personal relatlonslips 




Ibnical 



tin contrast 
detenine if 
.•'Hilltyis 
ttnine if 



reduced; lore continuity 
io care, greater ider* 



availalility, jetiptiie,reliaMllty, 



treatient Coneuierattitudes lo significant econoilc advantages seen. 
llM, etc) favoratle; tectnical systei ' for p^sician. Security i confidentlallt] 



provided versai 
practice did not Increase; 
speciallat'iore 



TABLE II 
TELEMEDICINE PROJECTS 



Project 



Objectivee 



ROBUltS 



ComentB 



Mt. Slnal 
(4-U9ff.) 
(3-22) (5-75ff.) 



Bethany/ 
Garfield 
{4-69ff.) 
(3-21) (5- 
21ff.) 



To determine patient/provider 
acceptance of technology; to 
determine effectlveneas of 
system for health care delivery 
In lieu of "In-person" contact; 
to determine cost-benefit. 



The system allowed for availa- 
bility of specialists when there 
had previously been none; ex- 
panded role of mid-level practi- 
tioner; allowed for improved 
emergency care; reduced physician 
time; cost-effectiveness was 
identified as slightly lower 
than direct patient care. 



To assess impact of tech- 
nology on basis of 
contributions to health care 
and costs. 



System demonstrated more rapid 
access to geographically 
dispersed internal resources; 
demonstrated technical 
feasibility; high acceptance by 
provider; allowed greater 
utilization of specialist 
services; greater use in 
emergency care. 



Case Western To evaluate viability *df using 
(4-69ff.) two-way broadband audio-visual 
(3-21ff.) and data communications to 
(5-39ff.) remedy shortage and mal- 
distribution of anesthesio- 
logists; to determine 
manpower /technology combinations; 
to determine if quality health 
care could be provided. 



Deiiionstfated'ef fecHvehess and 
viability of using technology for 
providing improved health service 
in anesthesiology; deiTionstrated 
effectiveness of supervision of 
mid-level practitioners by 
specialists; provided better 
emergency care; provided 
consultation where it wasn't 
previously available; provided 
training; and generated closer 
teamwork. 



Some technical dlfficultle: 
audio-video quality due to 
studio conditions; dlfflcui 
facsimile reproductions; 8i 
time"; some technical prob! 
to human error. 



Flcturephone designed for i 
face communication. and proi 
Inadequate for document .tri 
Flcturephones relocated dui 
project* to reflect IncreaBji 
of developers, on need,; Pre 
originally used broadband^;: 
discontinued after !brief ^pG 



Mld-leverpreferdlfect^ 
cost systems not Identiflei 
procedural problems sucbt'ilt 
scheduling and slmult^^O|iiui 
monitoring have not beeoyrji 
This sy8tem:has expaiided|tic 
connections with a CMtmil 
in a low-income area^':'. Chaii 
the training of personnelil 
hospital and the quality; ol 
have resulted. -''^-Vi^ 
: ':: 'r--M 



TABLE II 
TELMDICINE PROJECTS 



Objectives 



Results 



Coninents 



detemlne patient/provider 
Bptance of technology^ to 
Brniine effectiveness 'of 
ten for health care delivery 
lieu of "In-person" contact; 
letemlne cost-benefit. 



iflsess impact of tech- 
>gy on basis of 
:rlb~utions to health care 
costs. 



The syeten allowed for itvalla- 
blllty of specialists when there 
had previously bcfln none; ex- 
panded role of mid- level; practi- 
tioner; allowed for Improved 
emergency care; reduced physician 
time; cost-effectiveness was 
identified as slightly lower 
than direct patient care, 



System demonstrated more rapid 
access to geographically 
dispersed internal resources; 
demonstrated technical 
feasibility; high acceptance by 
provider; allowed greater 
utilization of specialist 
services; greater use in 
emergency care. 



Some technical difficulties with 
audio-video quality due to poor 
studio conditions; difficulty with 
facsimile reproductions; some "down 
time"; some technical problems due 
to human error. 



Plcturephone designed for face to 
face communication and proved 
inadequate for document transmission. 
Picturephones relocated during 
project to reflect Increased knowledge 
of developers on need. Project 
originally used broadband, but was 
discontinued after brief period. 



iveluatr viability of using 
way broadband audio-visual 
data. communications to 
dy shortage and mal- 
ributlon of anestheslo- 
sts; to determine 
ower/technology combinations; 
etermine if quality health 
could be provided. 



Demonstrated effectiveness and 
viability of using technology for 
providing Improved health service 
In anesthesiology; demonstrated 
effectiveness of supervision of 
mid-level practitioners by 
specialists; provided better 
emergency care; provided 
consultation where It wasn't 
previously available; provided . 
training; and generated closer 
teamwork. 



Mid-level prefer 'dltect'^cofltact; '" 
cost systems not identified; some 
procedural problems such as 
scheduling, and slmultane^ous 
monitoring have not been~resolved. 
This system has expanded to Include 
connections with a community-hospital 
in a low-income area. Changes in 
the training of personnel for that 
hospital and the quality of care 
have resulted. 



I 
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TELEMEDICINE PROJECTS 



Project 



Qbie ctlv eB 



Results 



Coonnents 



Illinois To determine the extent to 
Mental Health which the technology could 
(4-92ff. 218ff.) enhance mental health delivery; 
(3-21) to determine specific appUca- 

(5-39ff.) tlons of technology. 



System Increased communication and 
information sxphangi; of .providers; 
diminished need for patient/ 
provider travel. 



Problem occurred with insta 
systems In most effective a 
technical deficiency for tt 
financial and medical data* 
lack of effective planning 
subsequent reorganisation a 
nology to better sites, fir 
conclusions on video benefl 
could not be made. 



Cambridge To test manpower/ technology 
(4-76ff. 212ff.) combinations; to test 

consultative applications 
c I to determine if there 
would be reaction of re- 
ferrals^and improvement 
in quality of treatment; 
to test consumer/provider 
acceptance. Project com- 
pared telephone and 
television consultations. 



(3-31ff.) 
„ (5-31ff.) 

H 
I 

H 

^ 



Project demonstrated similar 
referral rates for TV and 
telephone although consultation 
time was substantially longer for 
television, in part, due to set 
up time and also because TV 
tended to enrich personal 
contact; demonstrated good 
technical <iuallty; Increased 
amount of Information available; 
provided on-going education. 
Physicians had major problems 
due to location of technology. 



Problems with accessibility 
consulting rooms for physic 
rigidity of experimental de 
System was not utilized to ' 
extent. 



Vermont/ 

New Hampshire 
INTERACT 
(H29ff., 

235ff.) 
{3-21ff.) 
(5-87ff.) 



To explore technical 
feasibility and provider/ 
consumer acceptance of 
speech therapy and .. 
dermatology delivered via 
technology. 



Speech therapy was highly ac- 
cepted by provider and consumer; 
provided means for training mid- 
level persons; increased usage of 
referral services; provided 
services not otherwise avail- 
able; promoted inter-staff 
communications; reduced trans-: 
portatlon time/costs; use of color 
for dermatology not significant. 



Minimal technical problemsi'^ 
therapy now 8elf7Supportini 
personnel are now trying' , to, 
ways to make system coBtfef; 



■•:i> 



ERIC 
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m 



Results 



Comments 



the extent to 

chnology could 
b1 health delivery; 
specific applica- 
Iwology. 



System Increased communication and 
Information exphange of providers; 
diminished need for patient/ 
provider travel. 



Problem occurred with Installing 
systems In moat effective sites; 
technical deficiency for transmitting 
financial and medical data. Due to 
lack of effective planning and 
subsequent reorganization of tech- 
nology to better sites, firm 
conclusions on video benefits 
could not be made. 



wer/technology 
i to test 
applications 
line if there 
iction of re- 
[improvement 
! treatment; 
user/provider 
Project com- 
ine and 
insultatlons. 



Project demonstrated similar 
referral rates for TV and 
telephone although consultation 
time was substantially longer for 
television, in part, due to set 
up time and also because TV 
tended to enrich personal 
contact; demonstrated good 
technical quality; Increased 
amount of information available; 
provided on-going education. 
Physicians had major prbbleins 
due to location of technology. 



Problems with accessibility of video 
consulting rooms for physician, 
rigidity of experimental design. 
System was not utilized to full 
extent. 



chnical 
od provider/ 
ptance of 
y and 

elivered via 



Speech therapy was highly ac- 
cepted by provider and consumer; 
provided means for training mid- 
level persons; increased ueage of 
referral services; provided 
services not otherwise avail- 
able; promoted lnter-8i:aff 
communications; reduced trans- 
portation time/costs; use of color 
for dermatology not significant. 



Minimal tei:h leal problems. Speech 
therapy now self-supporting, Project 
personnel are now try J rig to detemitie 
ways to make systes cost-effective* 



TABLE II 
TELEMEDICTNE PROJECTS 



Project 



Results 



ConnentB 



Blufl IliU To use technology as the 
Maine ntGchanlsn for providing mid- 

(4-73ff,211) level practitioner with 
(6) necessary support thereby 

enabling her to provide 
primary health care to 
island population. 
Based on coinunlty needs. 



System gave nurse practitioner 
assistance in emergency core, 
consultation over primary health 
care problems. Shoved the 
validity of using mid-level 
practitioner to provide primary 
health care. 



Because the mid-level prac 
only haelth care provider « 
land, system proved useful, 
of using syaten originated 
island built a cUnic but i 
keep a physician. The Pro^ 
tor stated that the system 
coordinated vlth an Instlti 
Community now paying for /gi 
of system's usage. 



Rural Health 
Asjoc. 
(4-135ff., 
240ff.) (7) 



H 
H 

I 

H 



To establish a comprehensive 
health care delivery system 
to serve West Central Maine 
by developing a group practice 
of doctors and mid-level 
practitioners; to provide and 
increase health care for a 
dispersed population; to find 
payment mechanisms for low- 
Income families and to 
determine If prepayment for 
health care in rural areas 
is a viable mechanism. 

Based on community needs. 



RHA used technology as a 
mechanism for providing service. 
Project proved the validity of 
using mid-level practitioners 
for health care delivery. 
Feasibility of using the 
technical system was demonstrated 
although questions regarding its 
necessity remain. Technical sys- 
tems were exceptional for peer- 
group interaction among health 
care providers and for adminis- 
trative functions. Also the 
intangible" benefits of the " ' 
doctor-patlent/doctor-prac- 
titioner relationships appear 
positive, though not adequately 
evaluated. Satellite clinics 
have to be partially subsidized 
by main clinics. 



Project based on health m 
community. Technical problf 
to poor system planning and 
stallation; some problems;:! 
to weather conditions* The 
overcome. The technology « 
a primary purpose^of the pi 



STARPAHC To provide data for developing 

(4-150) (13) health care for future manned 
(17-3) spacecraft by testing physician/ 

paramedic link; testing technology; 
Identifying technology ^advancement 
needs areas; improving the delivery 
of health 'care to remote areas. 



Data has not yet 
been obtained. 
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System gave nurse practitioner 
assistance In emergency care> 
consultation over primary health 
care problems. Shoved the 
validity of using mid-level 
practitioner to provide primary 
health care. 
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RHA used technology as a 
mechanism for providing service. 
Project proved the validity of 
using raid-level practitioners 
for health care delivery. 
Feasibility of using the 
technical system was demonstrated 
although questions regarding Its 
necessity remain. Technical sys- 
tems were exceptional for peer- 
group Interaction among health 
care providers and for adminis- 
trative functions. Also the 

intangible benefita of the 

doctor-patient/doctor-prac- 
tltioner relationships appear 
positive, though not adequately 
evaluated. Satellite clinics 
have to be partially subsidized 
by main clinics. 



Because the mid-^level practitioner was 
only haelth care provider on the is- 
land, system proved useful. The Idea 
of using system originated because 
Island built a clinic but could not 
keep a physician. The Project Direc- 
tor stated that the system had to be 
coordinated with an institution. 
Comnunity now paying for great portion 
_of system's usage. 



Project based on health needs of 
community. Technical problems due 
to poor system planning and in- 
stallation; some problems also due 
to weather conditions. These were 
overcome. The technology was not 
a primary purpose of the project. 



Ide data for developing 
care for future manned 
aft by testing physician/ 
ic link; testing technology; 
yiog technology advancement 
FMs; improving the delivery 
tb care to remote areas. 



Data has not yet 
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TABLE II 
TELEMEDICINE PROJECTS 



Project 



Objecti ves 



Reiulti 



Commenta 



Ohio Valley To use technology for 
(4-U5ff.) providing primary health 
(U) care and diagnosis. 



Evaluation and results not 
yet available because of 
relative newness of the 



System became operational 
Project was not developid 
System has been used noro 
cation/grand rounds and n> 
conferences. 



Boston City 
Hospital 

(U) 
(12) 



M 

T 

H 



To demnostrate and test 
feasibility of using dis- 
tributed health and delivery 
system for nursing hone 
populations by using nurse' 
practitioners; to test 
quality of care rendered 
by NF's; and to determine 
comparative costs, benefits 
of NP V8. traditional phy- 
sician visits system, 



Uashington, To demonstrate feasibility. 

Alaska, Montana, of satellite technology as 

Idaho (WAMI) a support for program in 

(4-149ff.) decentralized medical 

(10-2ff,) education. 

(13) 



Use of NF's proved beneficial. 
80Z of NP work did not require 
physician consult; frequency 
of care was better than (:radi- 
tional system; quality of care 
slightly better than traditional 



Experiilieat demonstrated, .the 

feasibility of using satellite 
for teaching, administration, 
and patient car^. Broadened 
potential of medical education 
alternatives for relieving mal- 
distribution and shortage of 
physicians for rural areas, 



Project Is being contlnuii 
demonstration (telephone,! 
facsimile equipment) vm .1 
purpose. Technologies vm 
because they were inexpani 
provided necessary backup. 
Key factor of any health < 
using technology Is the fi 
organisation of the peopli 
in financing Medicare thrc 
to state law. 



. ThlB,.project wB8..origln£l] 
to provide a new systen oJ 
education to three states 
could not build a medical; 
When satellite became avii 
was used to increase abllj 
to provide educational set 

Some malfunctions In techii 
occurred due to design f]| 
rangement of equipment, vi 
conditions. 
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TAniE II 
TELEMEDICINE PROJECTS 



ReiultB 



CODBDOntl 



nology for 
rlnAiy health 
ignoili, 



Evaluation and results not 
yot available becauBe of 
relative newness of the system. 



System became operational in 1973. 
Project was not developed as intended. 
System hos been used atore for edu- 
cation/grand rounds and medical 
conferences. 



ite and test 
of using dio- 
ilth and delivery 
lursing home 
by using nurse 
ri; to test 
!ire rendered 
I (0 determine 
costs, benefits 
raditlonsl phy- 
:• system. 



Use of NP'a proved beneficial, 
m of NP work did not require 
physician consult; frequency 
of care was better than tradi- 
tional system; quality of care 
slightly better than traditional 
system. 



Project is being continued. Technology 
demonstration (telephone and some 
facsimile equipment) was not a 
purpose. Technologies were chosen 
because they were inexpensive snd 
provided necessary backup to NP. 
Key factor of any health care system 
using technology la the function and 
organization of the people. Problem 
in financing Medicare through NP due 
to state law. 



Ite feasibility 
I technology as 
>r program in 
id medical 



Experiment demonstrated the 
feasibility of using satellite 
for teaching, administration, 
and patient care. Broadened 
potential of medical education 
alternatives for relieving mal- 
distribution and shortage of 
physicians for rural areas. 



This project was originally designed 
to provide a new system of medical 
education to three states who did not/ 
could not build a medical school. 
When satellite became available It 
was used to Jtncrease ability of system 
to provide educational service. 

Some malfunctions In technology 
occurred due to design flaws, ar- 
rangement of equipment, weather 
conditions. 



Adifauaay of teahnoloffy * A useful framtwork for r«vlowlng 
(lavelopmentB In telcmadlclno ovar th« lant dftcada li that proposed by 
Bohihur.^ He divides the development of telemedlclne In the U.S. into 
three atageat 

e 1964-1969: experimental efforts by independent medical 
practitioners to test the applicability of the technology 
to clinical needs. The general objective during this period 
waa testing the feasibility of two-^ay communications for 
diagnosis and clinical use (20-6). 

e 1969-1973: continuation of the first stage but with Federal 
support for research and development In telemedicine (20-3),' 
KEWi NSF» OEO and NASA participated In programa to establish 
the technical capability of communications techniques for various 
clinical uses (20-6). 

e 1973- present: treatment of telemedicine as a method for delivering 
health care. Program objectives shifted to assessing whether tele-* 
medicine could be self-supporting or economically viable and to 
assessing the quality of care relative to other methods (20-4). 



Bashshur* Rashld and Armstrongt Patricia. "A Review of Telemedicine 
as a Mew Mode for the Delivery of Health Care." (In press: quoted 
with permission of Inquiry . ) 
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Ah can ho rioctn tn (iihliin ( n\M\ 11, InmiJd Iclnti <i«xpcir inumtn hiivo 
larK^My luien ctiiuvriHul with ti'HtlnH t«chru)lony ami clinical rtppllcrttlona 
imlnK the t<M:hiu)LoKl(iH. MoHt oxpi^rlnuMUM worc^ In I tint ml durlnR om^ or t\\t\ 
othor ot cho flTHt twu HtaKOH. Mi)WiWi«r Hevernl oxpor Lmr^nttJ implumttntud 
ihirlnK thi« clilrd Ntago (.UiHcrUxH) hy Batihtihur, Unwo bium dunlKnod to 
addi'irMM (tuuHtionM of i*coni)ml(: viability and tlw adtniuacy of health raro 
pri>vlded hy varioiut tuchnolo^y/manpowi^r camblnatlon nlcornat Iven (HoMton 
Olty fhmpltal and Mlaml*'l)adi' proJc*cLn). In uddlclon, HubMoquont cvnlunclonM 
t>r Mevtjral projocts conduccod In tho flrac and second iicagCH of cclemodiclno 
havi' Nhovim Importanc flndlngH rcKardln^r, economic viability and alcornntlvc 
ct'chnolo^y/ manpower coniblnac Ions . 

Ah 1b apparent from Table II, a variety of technical problems were 
umujuntered during the telemediclne experiments; however, moat of tlieae 
probloma were overcome. Such dif f icultied included large amounts of "down 
time" wh«n HyvStems were not operational; noise interference with the use of 
certain equipment; and dlfflcultleB in focusing and placing the cameras. 
In addition, advertie weather conditions affected the operation of equipment 
In certain locations, and lack of an adequate power source held up usage 
In .some Instances. Nevertheless, most technical difficulties and problems 
were solved in the course of the experiments. In general, it can be said 
that (20-11): 

"By the end of the second stage, the capabilities of 
telemedicine equipment had advanced to a level where techno- 
logical difficulties were no longer an important determinant 
In its effectiveness, and initial observations about the clinical 
appllca!) U ity of telecommunicat ions to specified diagnostic problems 
were made" (20-11) . 
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Although technical feasibility was demonstrated, an important 
issue raised by telemedicine experiments is the level of technology 
necessary to meet health care requirements. In other words, while two- 
way interaction is clearly required for most functions in health care 
delivery, are both audio (voice and data) and visual interaction necessary, 
or is audio sufficient?! The question is important because audio-only 
systems are less expensive and can be served by conventional telephone 
rather than more expensive technologies. 

One study evaluating the manpower/ technology combinations for rural 
health care delivery systems states that an augmented narrow-band network 
used to link professional with mid-level practitioners is a viable means 
for providing effective health services to rural populations (74). Concurrently, 
the Boston City Hospital Nursing Home project also demonstrated the feasibi- 
lity and value of using augmented narrowband technologies for providing 
health care. 

In contrast, other telemedicine experiments using broadband technologies 
have shown advantages of the visual modes provided by such technologies. 
A specific experiment funded by the Department of Health, Education and 
Welfare (Cambridge Hospital Project) tested two-way audio-visual vs. 
standard telephone for consultation between three low-income neighborhood 
health stations and the Cambridge Hospital (5-31 ff.). The health service 
stations were staffed by nurses who consulted with physicians at the 
hospital using the two different techniques. It was found that: 

^ Considering the increased capability of telephone lines for trans- 
mitting data, it has been suggested that more creative use of tele- 
phone systems ("au.^ mented narrowband ") may be an option for use in 
health care delivery systems. 
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"there were significant referral pattern differences between 
television and telephone. This is of key importance in the rural 
setting where the economic, physical, and emotional penalty 
suffered by the consumer may be lessened with the utilization of 
television. Regarding the desirability of the two, both consumers 
and providers (physicians and nurse practitioners) expressed a 
slightly higher degree of satisfaction for television than tele- 
phone consultations" (5-32). 

Also of significance is the fact that the television consultations took 
longer chan the telephone consultations and that more information was 
transferred using television. As a result, "more than twice as many 
telephone consultations resulted in immediate hospital referral than with 
television. The television made it possible to handle a significantly 
greater proportion of the referrals to physicians entirely within the 
neighborhood health center, by reducing the need for immediate referrals 
to the hospital" (5-37). This is of critical significance to rural appli- 
cations where access to hospitals may be difficult and the economic penalty 
of hospitalization tends to be greater than for the averag- urban resident 
because of lower average income levels and lower rates of health insurance. 

To summarize, the technical feasibility of using broadband or 
augmented narrowband communications technologies to provide health 
services has been demonstrated. With the telemedicine experience of the 
last ten years, technical problems have been resolved. As regards audio- 
visual vs. voice only, what now needs to be provided is hard and more 
detailed data on the value of adding the visual mode. Bashshur points out th 

"To obtain quantified answers concerning the visual contri- 
bution to specific benefits and problems in terms of the quality 
of care, access, and cost of health care delivery systems will 
require additional well-focused research" (5-7). 
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Felationnhi p hetueen the experiments aonducted and r*ural needs . 
This is the second question raised earlier. There are at least four 
aspects to be considered. One is the degree to which telemedicine 
can serve the range of rural health needs identified at the beginning of 
the Chapter. A second is the adequacy of health care provided. - a third 
is the acceptability of telemedicine to both patient and the health care 
professionals. Finally, one may ask whether telemedicine experiments 
have been based upon an analysis of the particular needs of a given rural 
^^^^ which might be best served by telecommunications. 

As previously indicated, telemedicine experiments have been success- 
fully conducted in various aspects of each of the five categories of health 
services, identified by Rockoff (3-22). Telemedicine has been successfully 
used for consultation, supervision, direct patient care, administration and 
management, and education and training. It appears that telemedicine has 
the potential for contributing to each of the foir areas of specific rural 
needs identified at the beginning of this Chapter. This is because of the 
demonstrated feasibility of using midlevel practitioners for primary health 
care. Thus, by linking a nurse-practitioner or physician-assistant in 
remote areas to physicians and specialists, telemedicine can help fill the 
need for increased primary health and specialist care. One exception is that 
dental service experiments appear not to have been done. (However, 
it is possible to visualize diagnostic dental service via telemedicine.) 

Generally, telemedicine can increase accessibility of rural residents 
to health care personnel and reduce the need for travel to remote hospitals 
and clinics unless such travel is necessary. Similarly, telemedicine can 
increase access to emergency medical services. It can also provide for 
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continuing education of remote health personnel, reduce feelings of isolation 
and provide access for medical peer consultation and referrals. Thus, 
telemedicine could help attract or retain medical personnel in rural areas. 
Coupled with the stated preference of the majority of the population at 
large (which presumably includes some medical personnel) for nonurban living 
as described in Chapter III, telemedicine could be a significant inducement 
to medical personnel to locate in rural areas. Unfortunately, data from 
rural telemedicine experiments are not adequate to evaluate this potential. 

Experiments have demonstrated that telemedicine can increase the 
adequacy of health care by providing access to services to underserved 
populations which were not. available before or were only available to a 
minimal extent. Significant data on this point comes from the seven 
exploratory two-way audiovisual telemedicine projects supported by the 
Department of Health, Education, and Welfare beginning in 1972 (these are 
experiment?? 2-8 listed in Tables I and II). The projects took place in 
both rural and urban settings and involved a variety of health care 
services. As stated in a review of the benefits and problems associated 
with the seven experiments: 

"...New services were provided to the patient by the tele- 
medicine system that were not available before its introduction. 
Patients accept the recommendations of their doctors and rely on 
their judgment. As such, no appreciable patient dissatisfaction 
with telemedicine care was detected or registered. It would 
appear that from all projects the patient received increased 
quality of care in one form or another (e.g., received emergency 
treatment sooner, received physician supervision of non-physician, 
and received specialist consultation where it wasn't available 
previously)" (5-19). 

Aside from quality of care, acceptability of telemedicine by both 
patients and health care personnel are important facts to be known. 
As indicated in the last quote, patients appear to find telemedicine 
acceptable. There also seems to be a change in attitudes before and 
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after exposure to telemedlclne. Just one exposure to telemedlclne 
appears to. bring about this change in attitude. Data on this point 
were collected by survey in the Rural Health Associates project. Even 
those exposed to telemedlclne for the first time seemed quite satisfied 
as shown below: 

"When asked, 'compared to seeing a doctor in person, how 
satisfactory did ypu find seeing a doctor over TV?' about seven 
in every ten (71%) checked that it was the 'same as seeing a 
doctor in person'. Only about one in six (16%) thought it less 
satisfactory than seeing a doctor In his office. It will be 
remembered that over four out of every five (78%) of the 
general population, almost all of whom had not received any 
medical care over TV, felt that seeing a doctor over TV would 
be less satisfactory than seeing him in person. What is more, 
although only about a third (32%), of the persons who had not 
received medical care over TV thought that it would be about as 
easy or more easy to explain medical problems over TV, about four 
in every five (79%) of those who had received TV care indicated 
they found that it was 'no different', that it was about as easy to 
explain their medical problems over TV as it was in person"^ (21-8). 

Patient acceptability of telemedicine is further shown by data from the 

same project when patients were asked whether they would rather wait to 

see a doctor in person rather than having more rapid access through TV. 

Thus : 

"The fact that these persons have had pleasant medical 
experiences over TV probably explains why almost four in every 
five (75%) felt that they would rather wait only one day for 
an appointment to see a doctor on TV than to wait either three 
days to see a doctor in person or two days for an appointment 
to see a nurse-practitioner or physician-assistant . "5-(2i-iO) . 

The three quotes above suggest that patient acceptability to tele- 
medicine iti high and that positive benefits in the way of access to 
increased health services accrue. In addition, patients appear to have 
linimal problems with the equipment (5-19). 



m 



Weeks, H. Ashley, "Changing Attitudes toward Telemedicine". Preliminary 
Survey results presented in paper at the Second Telemedicine Workshop, 
Tucson, Arizona, December A-6, 1975. (Unpublished, quoted with permission.) 
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While heali.h professional note benefits associated with telemedicine 
(such as increased access to ps::ientr>, reduction ^^f the need for their 
physical presence, ronsultntive support, etc.) they also cite problems. 
For physicians, privacy, confidentiality and othtjr legal issues were . ais'jd 
in nearly all seven of tha HEW project (5-8; 5-18). Ease ot acceuii to 
television facilities is, also an important aspect of physician accf»ptance. 
For nonphysician medical personnel, many favored d.^.rec.!- fa:e-to-face inter- 
action. There is also a "Big Brother" syndrome associated with a physician 
monitoring a nurse or physician assistant via TV. However, these problems 
were generally overcome. Proper location of television facilities is also 
important in facilitating acceptance among nonphysician medical personnel 
(5-18). 

Thus, acceptance of telemedicine on the part of health care personnel 
is somewhat less than for patients. Another problem relates to the reso- 
lution of legal issues. Aside from general issues of privacy and confiden- 
tiality, some laws will require change if maximum benefits are to accrue 
from telemedicine. An example is drawn from the Bethany-Garf ield experiment 
(see Tables 1 and 2): 

"...the State of Illinois requires one pharmacist to personally 
supervise one pharmacist assistant. When considering the shortage 
of pharmacists and evening and weekend coverage requirements, the 
one-to-one state requirement and personal supervision are formidable 
obstacles in a community hospital complex such as Bethany-Garf ield , 
which would like to use its Picturephone system to supervise 
apprentices by remote control" (5-8). 

A second legal issue arises from Medicaid reimbursement. As far 
as is known, it has not been established that reimbursement can be made 
under the circumstances surrounding health care provided by telemedicine. 
Also to be considered uncertain and open to further analysis is the degree 
to which the experiments havebeen based upon actual needs analysis and 
detailed attention to those needs which could be best met by tele- 
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communications. In general, this level of sophistication of application 
is only beginning to be addressed. However, in both the Blue Hill and 
Rural Health Associates projects, the central purpose of the experiments 
was providing care to meet the health needs of the communities served. 

Er^onomLo c-omiderations . Turning to the economics of meeting 
health care needs by broadband communications, two aspects must be con- 
Hldored: 1) the economic viability of the service; and 2) the costs and 
benefits associated with use of telemedicine vs. some other method. 
These are issues which fall into Bashshur's third stage in the development 
of telemedicine; concern with questions of this sort date from about 1973. 
Several recent evaluations of telemedicine experiments have been designed 
to determine the costs and benefits of using different technologies and 
manpower combinations. One cost analysis study suggested that field trials 
should be directed to use voice and data transmission without video. However 
it should be noted that the authors of that study also state that "considera- 
tion of alternative technologies from the standpoint of the patient may point 
to broadband" (i.e., video as well as voice) (22-87). Several studies which 
have evaluated costs of telemedicine have generally found that the costs of 
using such systems with mid-level practitioners are marginally lower than the 
costs of having a physicians services (Miami-Dade and Mt. Sinai projects). 
However, others feel that the case for telemedicine has yet to be proved in 
view of the short periods of time over which most research and demonstration 
programs are conducted. Thus, "none of the programs operated optimally at 
peak patient loads to warrant a true test of cost ef f ei. . J veness (20-11). 
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The difficulty of drawing conclusions from government field trials 



conducted to date has been considered by Elton. As summarized by 
Bashshur (20-11), Elton, identified two major problems: 

"(1) the length of time involved in these projects and (2) the 
problem of uncertainty. Field trials are conducted for a 
specified period of time — usually one to two years. Hence, 
the time constraints tend to influence the course of the trial, 
that is, the results may or may not occur when the time con- 
straint is absent. A program could be termed unsuccessful when the 
actual problem may have been lack of an appropriate time period 
to develop the program. Field trials are set up to reduce uncer- 
tainty by developing and conducting a program and then evaluating 
it. The problem is that the evaluation is tacked onto the trial 
rather than included as an intregral stage during the process of the 
trial. Thus, the issues to be evaluated are not clearly separated, 
and it is difficult to determine exactly what issues are being 
effected, and in turn are effecting the outcomes. The trial 
often is not successful in reducing uncertainty, or does so only 
partially. Elton suggested that the field trial is a necessary 
form of research, but, to be meaningful, the evaluation process 
must be clearly defined for the field trial." 

Rockoff clearly states the need for additional data: 

"Although the exploratory experiments have yielded * clinical 
impressions* about areas where this technology (i.e., visual 
telecommunications) is likely to be quite beneficial, such 
as scheduled specialty teleclinics, careful research and ex- 
perimentation will be required to clarify and quantify the 
benefits and the associate costs in order for health-care 
system planners to have the information they need to decide 
on visual telecommunication in the face of the other options 
available" (3-28). 

Potential rural applications . A review of the experience with tele- 
medicine has shown that meeting many rural health needs by broadband 
communications is technically feasible. In addition, patient acceptance 
of telemediciui is high and the potential of broadband communications to 
Improve quality of care by increasing patient access to services previously 
unavailable to them has been demonstrated. While ensuring privacy and con- 
fidentiality remain problems for physicians, these have not prevented 
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application of telemedicine so far. However, broader application will 
probably require resolution of these issues. In addition, some laws 
constrain reaching the full potential of broadband communications for im- 
proving health care. As for nurse-practitioners and physician assistants, 
benefits in terms of access of consultation have been demonstrated but there 
have been some problems such as a feeling of too close supervision. These 
have generally been overcome. 

While the use of telemedicine has been demonstrated in a number of 
experiments, many demonstrations have not been economically viable and 
ha ^een discontinued when Federal funds were no longer available. In 
part, this may be based on lack of adequate needs analysis of the parti- 
cular coimnunity before the project was undertaken. An interesting 
exception is the Blue Hill project, which was specifically oriented to 
meeting health care needs of the community. The isolated community of 
Deer Isle first attempted to attract and retain a doctor with a community 
clinic. When this failed, attention was turned to telemedicine with a 
midlevel practitioner and microwave connection to the Blue Hill Memorial 
Hospital. This proved successful. While the project has been supported 
by the Maine Regional Medical Program, community support is now the 
primary financial base for the system (6). 

While telemedicine appears to be a feasible way to bring health 
care to rural areas, data are inadequate to assess its value and benefits 
in cost-effectiveness terms. However, for rural applications in particu- 
lar, cost-effectiveness may not be the only criterion. This ts because 
alternatives to telemedicine are limited Or perhaps eve ...rrent in 
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some rural areas. For example, one alternative is to build more hospitals. 
However, this alternative has already tried and rejected. "Small hospitals 
of 50 beds of less were built in rural areas under the Hill-Burton Program 
to provide specialized services to rural physicians. However, this program 
has been discontinued because the facilities have proven to be uneconomical 
in operation and the volume of work has not permitted adequate quality 
control of professional activities or laboratory studies" (Harrell in 23-14). 
As another example, :if physicians find remote areas unattractive, the 
alternative of improving health care by increasing the health manpower in 
the area is not likely to be successful. Thus, telemedicine could be the 
only alternative for improving health care in some areas. Paradoxically, 
by enabling physicians to consult with their peers, have access to specialists, 
and continue their education, telemedicine could also remove many of 
Che reasons physicians do not locate in rural areas. Thus, a redis- 
tribution of health manpower could occur just because of the solution 
imposed to meet a manpower shortage. This, however, remains speculative 
at Che present time. 

As a further note on costs, it seems unrealistic to suggest that 
a broadband system would be built solely for its use in providing 
health services. Others have noted that to encourage telemedicine 
system to become "self-supporting", sharing of communications links with 
other social services should be considered (20-17) and some calculations 
have even been made on the effects of cost-sharing in which 50% of broad- 
band system costs are picked up by other services (23-16). However, if 
a broadband system is viewed as a means for making a variety of services, 
including subscriber-supported entertainment, available to a community, 
telemedicine might be required to support considerably less than 50% of 
system cost. Inis approach is pursued further in Chapter IV. 
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Tn summary, it appears that there Is considerable potential for 
teiemedlcini* to contribute to rural health needs. Lack of adequate 
d.ita on value and costs suggests the need for further study. However, 
it is su^^gested that the keynote for such study should be evaluation of 
i^conomic viability, .^ii approach is outlined in Chapter IV of this report. 

Kquni access to education has been a goal in the United States for 
the past two iecades. However, statistics on educational resources and 
grades of educ..- ion completed suggest that rural residents are at a dis- 
advantage with TLfgard to educational opportunities compared to their urban 
counterparts. This section examines rural education needs, experimental 
efforts to provide education via broadband communications and the potential 
of broadband communications to supply educational services to rural areas. 

Rural needs. Opportunity for education depends upon adequacy of 
educational resources and services at each level of education sought 
(primary school through adult education), and accessibility to these services 
by students. Unfortunately, lack of data limits the following analysis to a 
description of general differences in nonmetro as compared to metro areas. 
Further, as discussed in the next Chapter, rural areas differ significantly from 
each other in population and socioeconomic characteristics. Thus, while some 
3J5?»r^c^3ts differences between metro and non-metro areas can be shown, the 
characteristics of particular rural areas may differ from the general descrip- 
tion provided here. 
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Major factors which influence quality and access to rural education 

are : 

• economic characteristics of the community; and 

• organizational structure of educational systems. 

The importance of economic characteristics lies in the fact that 
major financial support for education comes from the local community. 
In 1971-1972, on a national basis, financial support for public elementary 
and secondary schools were derived from the following sources (24-47) : 

• 53% from local funds; 

• 38% from state funds; and, 

• 9% from Federal funds. 

Analysis of financial resources for rural areas showed that, in 
1973, 45% of the revenue for local school systems in nonmetropolitan 
areas was from property taxes (25). 

Concerning the availability of financial resources, rural communities 
generally are found to have lower per capita income and a greater percen- 
tage of people living below the poverty level. In 1974, the Census 
Bureau reported that the median income for metropolitan residents was 
$12,844 compared to $10,327 for nonmetropolitan residents (26-98). In 
addition, 9.7% of metropolitan populations were below the poverty level 
compared to 14% of ncjnmetroplitan populations (26-16) . Although the median 
income and poverty level of nonmetropolitan areas varies greatly among states, 
tb« statistics indicate that rural populations generally have a smaller 
economic base for tax revenues. The significance of the reduced 
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economic base for nonmeCro areas is that educational resources are likely 
to Huffer. EduCiitional programs will be more limited, facilities and equip 
menc will be reduced and teachers will receive lower salaries and possibly 
have lower qualifications than urban areas. 

In addition to the funds available for rural education, the organi- 
zational structure of educational systems also influences the quality and 
accessibility of rural education. By organizational structure is meant 
the degree to which schools are consolidated, which is reflected in the 
number of one-teacher schools and the number of pupils enrolled in each 
school. Previously many rural populations had one-teacher schools as the 
main education resource in the community. In 1960 there were 40,500 school 
districts and 20,000 one-teacher schools within those school districts. 
Considerable consolidation occurred in subsequent years and in 197A there 
were approximately 16,700 school districts and 1^365 one-teacher schools. 
Of the 16,700 school districts, 16,300 were operating schools within their 
districts and the other 300 were providing for their students by other means 
i.e., transferring them to nearby operating districts (27-6; 28-53). 
Consolidation increases the enrollment in each school which in turn influ- 
ences the services and resources for a given school system. However, 
4,723 school systems in this country (28.9% of the total) have enrollments 
of fewer than 300 students (24-55). These may be compared to a HEW Report 
which concluded that "a system should serve at least 500 students in order 
to offer what is now considered a full program" (24-55). 

In considering the densities and distribution of rural populations , it 
appears that many of the schools with fewer than 300 pupils are located in 
rural arca^?. Consolidation of school systems can increase the diversity of 
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educational programs by reducing per pupil costs. According to one report 
"the most important single factor causing high per pupil costs in rural 
schools is a relatively high ratio of professionals to students" (29-2) . 

While consolidation of schools has aided in alleviating costs incurred 
by high teacher-student ratios, in some rural areas it may have increased 
the financial burden of transporting students greater distances. According 
to Thomas, "on the average, school districts in rural areas pay high per 
pupil costs for transportation. A large proportion of pupils in rural 
areas are transported, and costs per pupil mile are also relatively high... • 
where state aid does not cover the full costs of transportation, rural school 
districts must pay the difference in costs from funds that would otherwise 
be available for instruction" (29-6). 

In light of the population density and distribution, the economics 
of rural populations, the financial resources for rural education and the 
organizational structure of school systems, it appears that many rural 
coinr s have fewer economic resources available to finance their edu- 

catitK. systems, reduced accessibility of schools to students and teachers, 
and a need for a wider array of educational services than are presently 
provided. While consolidation and financial reform in education may be 
steps tow;.rd resolving the problem or providing equal educational oppor- 
tunity, the economic and demographic characteristics of rural areas today 
still hinder the abililty of rural communities to deliver quality education 
which is both accessible and cost-effective. 

Another indication of equality of educational opportunity is the 
enrollment of students at different levels of education. Relevant data are: 
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• proportionately fewer nonmetro residents attend institutions for 
higher learning. For those 18 to 34 years old, 17% of metro resi- 
dents were enrolled in colleges compared to lU for nonmetro residents 

• the Department of Health, Education and Welfare estimates that 
about 54 million adults have not received a high school diploma (33). 
Of adults over age 25, 13.9% from nonmetro areas received no 

more than an eighth grade education compared to 10.1% from metro 
areas (26-10). 

• particularly startling are the differences J.n participation in 
adult education courses. Of the 822,000 participants in federally 
sponsored adult education courses, only 13% of those enrolled lived 
in nonmetro areas (31-7). 

The above data indicate that nonmetro residents receive less education 
than their metro count^erparts . Exi.ct reasons are unclear. On the one 
hand, it may be hypothesized that educational opportunities are there but 
simply are not used. On the other hand, it may be hypothesized that the 
lower quality of and/or reduced access to educational resources accounts 
for the lower educational levels achieved by rural residents. Support for 
the latter hypothesis is provided by a 1969 survey of 32,000 Appalachian 
teachers. This survey of a predominantly rural area indicated that teachers 
In locations with few inhabitants generally had less opportunity for in-ser- 
vice training, received smaller salaries and were teaching in schools with 
less Chan adequate facilities (32). 
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In Hummary, although direct data are sparse, it ap;'<^urs that 
rural area.M are not equal to metro areas in educatjonal o\;port 
The following appear to be the major areas of need: 

• greater diversity of educational programs including 
improved resources and sen.^i ces; 

• increased accessibility to education; 

• increased opportunities for adult education; and 

• increased opportunities for continuing education of 
rural teachers. 

The following discussion covers communications experii.;* . , ',n 
education and the potential for broadband communications to meet rural 
education needs, 

Experiments . Table 3 summarizes f.en experim'?.nts using two-way 
communications technique« for educational purposes. (It should be noted 
that there have been many one-way applicat ions > including conventional 
educational television. These are not considered here.) The funding 
sources, location of the experiment (urban or rural), operational status, 
technology used and services provided are Indicated. 

Several coir.parisons can be made between the education experiments 
and those which have been conducted in hec».lth (Table 1). As in health, 
L::e major funding source for education experiments has been the Department 
of Health, Education and Welfare. Fewer experiments have been conducted 
in education than in health. Only one semirural and three rural education 
applications were found. The technology used in the educational 

IT-35 



84 

o 

ERIC 



WE III 

EMBiPIOJECIS 



WE III 

iCAIlPiECIS 



Experlwts Mi Ij locatloj 


g[/llU9 


Services 


"CaUelelJ- MsaSclool llrkaii 
vlsloii Project" Systci 


Operational Catle; wlor 

cae-naj auillo-vlail 


ProvlJei a nuier of cl 
to elentar; anil secol 


Mfla ScW 


capaHlltji oifi-«aj 
visual ultlitMiaj 


stute, soieofvhlcl 
previouslj available, 1 


S|8teii8 


auilo-capalilto: 


tfijclers ami stniieiiti! i 


{% ■ 


two-way audio-visual, 
Sjstei loterconnects 
foursclioolavithM- 


tuiiitj to plan aid pro! 
tlonalprop, pcovl 
vice traiDin^and confl 


Oldilioia 


ucatiooal Ceoter at 
scW ajsteiaia- 
Istrition offices, 


letwscWadiisisI 
and teaclers, 1 



location Operational lecbology 
Status 



Services 



pool Mi Operational Catle; color Provided a noiilier of courses 



capabiliti, one-vaj students, soie of vhich uere not 
visuihltti tMaj previously availaile. Provided 
audio-tapaliillty; teachers and students vitli oppor- 



Systei Interconnects tlonal projrais. Provided in-ser- 

fourscblavitliEd- vice tralnltj s"^ ^tow 

ucationsl Center at between scliool adiislsttatots 

school systei adiin- and teachers, 
istration offices. 



ERIC 



Education for 



t, I.!, for tvo years 



at totals 
Ml 



fr« other 
sources once 



Fed,- 

fuidi 



Mil 



of 

[on for 

coijuter controlled in- instruction, ScheduleB^^"^" 
fonation television serve up to i studeur' 
Wl- the mil provides for library i_, 
systeiidlflesiterial 
for television forit, 

Ifundi 
bet 



vired 

Mr 



sponse unit. 



[other 

ivillbe 

I 

uble. 



loieboil 



ti«e-8hared|, interactive 
coiputer controlled In- instruction, 
fonation television serve 
.,iIM);*theIKCII 



for television forit, 
Interactive digital re- 



TABLE I [I 
EDOCATIQN PROJECTS 



t:£atl_on Op erational 
Statua 



Services 



Urb;)i 



Iperatlonal Te 



All m projects 
expected to secure 
funds frotn other 

sources oncti 

BEH grants 
have expired 
However, Fed- 
eral funds end 
In n ?5. 
Whether other 
sources will be 
found Is 
luestlonable 



Urban 



Operational 



.le lines used 
^! computer signals 
■ ' .i-es with Indlvldua- 
' "id teaching anlts; 
two-way audio; tactile 
response capability 



Provide specialized/individual 
education to 18 homebound men- 
tally retarded children (0-6 
years old) with zero behavior 
Skills 



Cable television used to Provides specialized Instruction 
transmit Instructional for handicapped students at 
programming, video-taped five coimunlty centers, 
programs and computerized 
programs; digital response 
unit. 



Rural 



Not 

Operational 



ATS-6, ATS-3 satellites 
black and white, ground 
receiving units-tele- 
phone transmission for 
some ground functions; 
one-way audio-visual 
capability, two-way 
audio capability Also 
used computers for In- 
fomiation storage and 
retrieval. 



Provided graduate (continuing 
education) courses durJ suner 
In careir education and elemen- 
tary reading for rural teachers; 
provided In-servlce training In 
career education and reading 
during academic 'year; produced 
video software for programs which 
can be reused elsewhere; serve 
1200 teachers initially. 



88 



E!III 
WiflOiPIWECIS 



EE III 
EIAIICiftOJECTS 



kiMi Mii By location Op erational falnolo^ 

Status 



Statw 



Mm 



Fdetitk 



KEII(Eka- 
tlonal Prii- 
paMlng 



lural Hot 



WS-UW, one- 
1 vaj video; tm-way 



Sural 



courses to jilor Ilia 
In Si rural cMiltl 



liatcllltc iA (satellite) 



(M ff.) 

mi] 



cost 10 iE»: $11 
pillion 



,pv.ei 
I etc, Provlj 



JajerSifstei Private pMl- 

I antliropy pro- 

S(2-43) vldsoie 

(«) OtijlMl 



Operational taavejonewy ProvlJea 10-81 three 



diistrlal flria. 



Annual oper- 



S9 



and Instltiitlons 
support iiysten 



Not MS"MlS-3,one- ProvlJjJ career education 



;pro" 



tatle.tranaljtors vlW uterlals Jljtrlktlon 



liealtli car 
W use, etc, ProvWeJ teatliit 



Operational Microwave; one way PfovlJes M tiree creJlt 



tspallllty; M 
and vliite. 



90 



iortlietn 
lliglnla 
I'mlt} 



Services 



Interactive Coiputer- coipoeltloi anj la 
Coottolled Inforiiloi to coiraliy colle 
Television) 



Cowtf 

taimlty 

College 



|(!l|iartaiiliur{[, 



W Carolina (51,i,5i 



oneianiJeoBltlipi. daycare personnel 
luttonresponsi. Dayare noneJucatlonal 
eJiieatloii! tway audio- 
vlsuiL 



Alaslta ATS 

Ejpertant 



(ekatlon 



Operational ayJlo, 



and receivlnj 
stations 

m 

(Satellite) 



AIS'l; tv^nay Projtaiis 
owy video comities in ins 
basic oral lan;iia;i 
liealtli, education 
service trainlnjj 
infontion broadcsH 



81 



ERIC 



i2S!!l2! l!!2tlotl fecWoty 
Status 



sen 



ocatlon 
Srais) 
receiving 
tlons 

itelllte) 



(film sliared, Provides courses 
tactiveCoiputer- coipoiltlon and 
^rolled Intatlon tocowltyci 



Mle, Adult education; Adult education, 

video riti pi. daycare persmnel/(Mir 

^"""""Ps^' Daycare noneJucatlonal services.) 
education: t»oiay audio- 
visual, 




W;tMay Projraa Wcaat to 11 reiote 
cowitleslnkructiaiof' 
basic oral language develoiwt, 
liealtli, education, and in- 
service training; coiitty 
Infotitlon koadcasts ■ 



appiicationa waH more dlverHe with variouH comblnatlona of cable, trans- 
lators, watelllte, microwave and computerfl. It will be noted that two-way 
capability wn'^ generally more limited than in the health applications 
discussed earlier (where both audio and visual modes were typically avail- 
able in both directions). In the education experiments, tiansmission typi- 
cally involved both audio and visual, but response was generally limited 
to voice and/or data (e.g., digital response by pushbutton). This 
difference in response mode derives from the nature of the use made of 
con inications for education: f' .»ically teaching of courses to a group 
of students. Whether such teaching is done by a teacher or by a computer, 
the responses required can be accomplished with voice or pushbuttons. 
For some purposes, pushbutton responses are more useful than voice. This 
is because digital responses can be analyzed for a group of students as 
they occur permitting the teacher to keep track of student understanding 
as material is presented. 

A further difference between health and education is that more progress 
has been made in applying communication technologies to health needs than 
to educational needs. As has been shown the technical feasibility of using 
communications to meet a variety of health care needs has been demonstrated 
and exp^^rimental efforts are now moving into such areas as the best ways 
of combining manpower and technology into total health caVe delivery 
systems, with increasing emphasis being laid on cost-effectiveness stidies. 

By comparison, educational efforts appear to be less well-organized, 
with less clearcut objectives and with morfe work needed on how best to use 
available technology for educational purposes. However, there does 
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seem to be Increasing recognition of these deficiencies and efforts are 
underway to remedy them. Noteworthy in thia connection are the plans 
and studies of the Rehabilitation Services Administration (RSA) of the 
Department of Health, Education and Welfare, which should go far to 
conaolidate findings and provide a structure for vocational ohabilitatlon 
and education uses of communications. Current RSA efforts include 
assessment of available software and hardware; assessment of legislative, 
regulatory and attltudinal aspects of using communications technology for 
education; a ,d methods for coordinating programs between KsA aRenclc. i^'J). 

.. Potential rural applications . To assist in considering potential 
rural applications Table 4 was prepared. It summarizes the objectives 
and resMlt« of the educat. ..al experiments listed in Table 3. 

Though £,ome problems have occurred (such as adverse effects from 
weather conditions in the Aln«kan satellite experiment) , the technical 
feasibility of using broadband communications to meet rural education needs 
has been demonstrated. .Thus, the ATS satellite experiments have demon- 
strated thaL broadband communications can be used to increase the diversity 
of and access to educational programs, increase opportunities for adult/ 
community education and provide in-service teacher training. However, 
a number of areas require further work. 

First, the effectiveness of the technology as a tool for Improving the 
quality of education remains to be demonstrated. It U unclear whether stu- 
dents learn as much over television with response capabilities as they do 
in a classroom, and the way to maximize th. effectiveness of communications 
techniques for education re.„ains t. „r dout. Evaluation programs 
should be an integral part of future experimental efforts. 
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• proportionately fewer nonmetro residents attend institutions for 
higher learning. For those 18 to 34 years old, 17% of metro resi- 
donta were enrolled in colleges compared to lU for nonmetro residents 

• the Department of Health, Education and Welfare estimates that 
about 54 million adults have not received a high school diploma (33). 
Of adults over age 25, 13.9% from nonmetro areas received no 

more than an eighth grade education compared to 10.1^ from metro 
areas (26-10). 

• particularly startling are the differences J.n participation in 
adult education courses. Of the 822,000 participants in federally 
sponsored adult education courses, only 13% of those enrolled lived 
in nonmetro areas (31-7). 

The above data indicate that nonmetro residents receive less education 
than their metro counterparts. Exi.ct reasons are unclear. On the one 
hand, it may be hypothesized that educational opportunities are there but 
simply are not used. On the other hand, it may be hypothesized that the 
lower quality of and/or reduced access to educational resources accounts 
for the lower educational levels achieved by rural residents. Support for 
the latter hypothesis is provided by a 1969 survey of 32,000 Appalachian 
teachers. This survey of a predominantly rural area indicated that teachers 
in locations with few inhabitants generally had less opportunity for in-ser- 
vice training, received smaller salaries and were teaching in schools with 
less Chan adequate facilities (32). 
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In summary, although direct data are sparse, it apj^^urs that 
rural area.H are not equal to metro areas in educatjonal o\;port 
The following appear to be the major areas of need: 

• greater diversity of educational programs including 
improved resourcea and yercices; 

• increased accessibility to education; 

• increased opportunities for adult education; and 

• increased opportunities for continuing education of 
rural teachers. 

The following discussion covers communications experii.;* . , ',n 
education and the potential for broadband communications to meet rural 
education needs. 

Experiments . Table 3 summarizes f.en exper lm'?.nts using two-way 
communications techniques for educational pxirposes. (It should be noted 
that there have been many one-way applicat ions > including conventional 
educational television. These are not considered here.) The funding 
sources, location of the experiment (urban or rural), operational status, 
technology used and services provided are indicated. 

Several coir.parisons can be made between the education experiments 
and those which have been conducted in hec».lth (Table 1). As in health, 
L;:e major funding source for education experiments has been the Department 
of Health, Education and Welfare. Fewer experiments have been conducted 
in education than in health. Only one semirural and three rural education 
applications were found. The technology used in the educational 
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iailOU PROJECTS 



tuperlaenti Funded h 



Location 



leratlonal 
Status 



leckolony 



Sjrvlces 



Nortliem 

Vlrilitla 

Comnlty 

College and 

Manlcopa 

County 

Coninlty 

College 

(Phoenix) 



NSF 



Operational IICCIT (!k sliareJ, Provides 

Interactive Coiputer- coipoaltlon and la 

Controlled Inforiatloo to coiunlty colle 
felevlslon) 



South Carolina (Jl.l.jjj) 
47, 43) 



Urban 



Operational Cahle, Adult education; Adult education. 
one-I/ay video »lth push, daycare persmel, 
button tesponsi. Daycare noneducstional ser 
education! tvoifay audio- 
visual. 



Alaska ATS 



(education 
programs) 
and receiving 



HASA: 

(Satellite) 



AIS-UIS-I; tv^vay Prograi broadcast 8""^^°" 
Operational audio, oneway video coBnltles In Insr 



appllcationa waH more dlverHe with varloUB combinations of cable, trans- 
lators, Matelllte, microwave and computerfl. It will be noted that two-way 
capability wn*? gonerally more limited than in the health applications 
discussed earlier (where both audio and visual modes were typically avail- 
able in both directions). In the education experiments, tiansmission typi- 
cally involved both audio and visual, but response was generally limited 
to voice and/or data (e.g., digital response by pushbutton). This 
difference in response mode derives from the nature of the use made of 
con inications for education: r- .»ically teaching of courses to a group 
of students. Whether such teaching is done by a teacher or by a computer, 
the responses required can be accomplished with voice or pushbuttons. 
For some purposes, pushbutton responses are more useful than voice. This 
is because digital responses can be analyzed for a group of students as 
they occur permitting the teacher to keep track of student understanding 
as material is presented. 

A further difference between health and education is that more progress 
has been made in applying communication technologies to health needs than 
to educational needs. As has been shown the technical feasibility of using 
communications to meet a variety of health care needs has been demonstrated 
and exp^^rimental efforts are now moving into such areas as the best ways 
of combining manpower and technology into total health caVe delivery 
systems, with increasing emphasis being laid on cost-effectiveness st:idies. 

By comparison, educational efforts appear to be less well-organized, 
with less clearcut objectives and with morfe work needed on how best to use 
available technology for educational purposes. However, there does 
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aecm to be Increasing recognition of these deficiencies and efforts are 
underway to remedy them. Noteworthy in this connection are the plans 
and studies of the Rehabilitation Services Administration (RSA) of the 
Department of Health, Education and Welfare, which should go far to 
conaolidate findings and provide a structure for vocational ohabilitatlon 
and education uses of conanunications. Current RSA efforts include 
assessment of available software and hardware; assessment of legislative, 
regulatory and attitudinal aspects of using communications technology for 
education; a ,d methods for coordinating programs between KsA aRenclc. i^'J). 

. Potential rural applications . To assist in considering potential 
rural applications Table 4 was prepared. It summarizes the objectives 
and results of the educat. ..al experiments listed in Table 3. 

Though £,ome problems have occurred (such as adverse effects from 
weather conditions in the Aln«kan satellite experiment) , the technical 
feasibility of using broadband communications to meet rural education needs 
has been demonstrated. .Thus, the ATS satellite experiments have demon- 
strated thaL broadband communications can be used to increase the diversity 
of and access to educational programs, increase opportunities for adult/ 
community education and provide in-service teacher training. However, 
a number of areas require further work. 

First, the effectiveness of the technology as a tool for Improving the 
quality of education remains to be demonstrated. It U unclear whether stu- 
dents learn as much over television with response capabilities as they do 
m a classroom, and the way to maximize th. effectiveness of communications 
techniques for education re.„ains t. wr dout. Evaluation programs 
should be an integral part of future experimental efforts. 
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TABLE IV 
EDUCATION PROJECTS 



Project 



Objectives 



Results 



Consients 



New York City To determine how and the extent 
to which telecommunications can 
(35, 38) aid In the development of 

sevsrely emotionally disturbed 
children; to develop learning 
modules and to test technology 
feasibility. 



Evaluation of results not 
currently available because pro- 
gram is still operational. 
One major thrust of the program 
has been to develop the software 
(educational) programs for handi- 
capped. Evaluation will look at 
student progress. 



Some technical problem 
occurred (i.e., digital 
response units not stri 
enough to handle studei 
major motor skills banc 
Cost analysis was not i 
in project. 



Appalachian 
Education 
Satellite 
Project 

(39,AH06 ff.) 



M 
H 
I 

^ 



The educational objectives were 
to improve the effectiveness of 
classroom teacher by upgrading 
skills in career education and 
reading. 



Satellite 
Project 
Federation of 
Rocky Moun- 
tain States 

(4H00 ff.) 
(43-21) 



To demonstrate feaslblUty 
of using satellite techno- 
logy for delivery of edu- 
cational services to rural 
areas; to test and evaluate 
user acceptance and the cost 
of various delivery modes, 



Generally viewed as successful 
project. .Explored and demonstra- 
ted feasibility of using satel- 
lites to link up with terrestrial 
sites to provide educational pro- 
grams; demonstrated positive 
response of participants; used 
trans-state structure to deliver 
educational senlces; developed 
procedures for software develop- 
ment; demonstrated feasibility 
of central computer system for in- 
formation delivery via satellite 



Conducted needs analysJ 
planning phase in ordei 
mine greatest needs; tE 
problems were nlnlnal. 
of courses via satelllt 
satellite costs, appeare 
tlally cost effective; 
understanding of rural 
problems evolved. 



Minimal technical probt 
covered four year perla 
planning implementation 
from 1971-1975. Based,, 
system's potential user 
were numerous problems'^ 
flicts In federal, regl; 
and local objectives, v'] 
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TABLE IV 
gPUCATION PROJECTS 

Objectives Reoults Conments 



irmine how jind the extent 
:h teleconmunlcaclons can 
the development of 
•y emotionally disturbed 
sn; to develop leamlns 
and to teat technology 
llty. 



Evaluation of results not 
currently available because pro- 
gram Is still operational. 
One major thrust of the propram 
haa btien to develop the software 
(educational) programs for handi- 
capped. Svaluatlou will look at 
student progress. 



Some technical problems have 
occurred (I.e., digital 
response units not strong 
enough to handle at'udentfl with 
major motor skills handicaps). 
Cost analysis was not included 
in project. 



catlonal objectives were * 
ove the effectiveness of 
otu teacher by upgrading 
In career education and 



Generally viewed as successful 
projecl.. Explored and demonstra- 
ted feasibility of using satel- 
lites to link up with terrestrial 
sites to provide educational pro- 
grams; demovistrated positive 
reoponse of participants; used 
trans-state structure to deliver 
educational arirv'.ces; developed 
procedures for software develop- 
ment; demonstrated feasibility 
of central computer system for In- 
formation delivery via satellite 



Conducted nee^s analysis In 
planning phase In order to deter- 
mine greatest 'needs; technical 
problems were minimal. Delivery 
of courses via satellite excluding 
satellite costs, appears to be poten- 
tially cost effective; greater 
understanding of rural education 
problems evolved. 



istrate feasibility 
t aatelHte techno- 
c delivery of edu- 
L services to rural 
:o test and evaluate 
:eptance and the cost 
ms delivery modes. 



Minimal technical problems. Project 
covered four year period Including 
planning Implementation, evaluation 
from 1971-1975. Based on needs of 
system's potential users. There 
were numerous problems with con- 
flicts in federal, regional, state 
and local obje* 'ives. 
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TABLE IV 
EDUCATION PROJECTS 



Project 



Objectlvefl 



Results 



Comnents 



Tager Systeni 
(2,42) 



To provide courses needed 
by educational Institutions 
and Industry by sharing 
resources and using tech- 
nology. 



Highly successful; technology 
used extensively; students 
do not hesitate to use Inter- 
active audio capability; 991% 
efficiency In the technology 

(Industry does not originate 
courses) 



System has been operatl 
since 1966. TAGER m 
established as Intercoa 
and sharing of resource 
Institutions. Sponsorl- 
clpants realized that 
could save tine and nak 
more accessible;* systeia 
self-supporting, flexlb 
allows versatility and 
in educational policy f 
clpatlng schools and in- 
System designed to be u: 
contiguously. 



H 
H 
I 

^ 
^ 
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Northern 


To determine if 


Evaluation not yet 


Prior to TICCIT, comput- 


Virginia 


computer assisted 


available. 


instruction had been usi 


Community 


instruction (CAI) 




adjunct to traditional • 


College and 


could be made a more 




instruction. This proji 


Maricopa 


viable, cost-effec- 




aimed at determining thi 


County 


tive method of 




tlveness of using conpui 


Community 


Instruction to test 




the main form of instrui 


College 


the value of in- 




proctor and/or teacher ;i 


(Phoenix) 


struction provided 




The technology systems 




by computer technology. 




99Z reliability, Accep 


m 






has generally been good 






evaluations are still u 
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TABLE IV 
EDUCATION PROJECTS 



le&tlves 



RoaultB 



CoDnsonf.fl 



de courses needed 
tional Institutions 
Btry by sharing 
B and using tcch- 



Highly successful; technology 
used extensively; students 
do not hesitate to use inter- 
active Gudio capability; 99X 
efficiency in the technology 

(Industry does not originate 
courses) 



System has been operational 
since 1966. TAGER was originally 
established as interconnection 
and sharing of resources among 
institutions. Sponsoring parti- 
cipants realized that technology 
could save tlire and make courses 
more accessible;' system is now 
self-supporting, flexible and 
allows versatility and freedom 
In educational policy for parti- 
cipating schools and Industries; 
System designed to be used 
continuously. 



nine if 
assisted 
ton (CAI) 
made a more 
sost-effec- 
lod of 
Ion to test 
i of in- 
1 provided 
tn technology. 



Evaluation not yet 
available. 



Prior to TICCIT, computer assisted 
instruction had been used as an 
adjunct to traditional classroom 
instruction. This project Is 
aimed at determining the effec- 
tiveness of using computers as 
the main form- of Instruction with 
proctor and/or teacher support. 
The technology systems has proved 
99IE reliability. Acceptance 
has generally been good although 
evaluations are still underway. 



TABLE IV 
EDUCATION PROJECTS 



Project 



Obl flctlves 



RfiBultB 



Comenta 



Spartanburg, 
South Carolina 



To teflt the use of broadband 
comnunlcatlonB to provide 
adult education, training 
of day care personnel and 
other noneducatlonal public 
services; careful evalu- 
ation of broadband compared 
to alternatives; cost-benefit 
analyses. 



Not yet available 



Selection of public servi 
the experiments was based 
careful analysis of conmu 
and consideration of how 
comnunicatlons cuuld help 
needs. 



Alaska ATS To explore uses of technology Based on need. Services v 

Experiment for providing educational in- to teachers, citizens and 

struction to highly remote pop- in very remote regions wh 

(41) uldt ions of Eskimos, Indians, inaccessible; language ba 

H etc. to assess program ef- sent problems to students 

fectiveness and acceptance; and, are isolated, 
to determine the value of 
operational techniques 
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TABIE IV 
EDUCATION PROJECTS 



Results 



Conaents 



the use of broadband 
itlons to provide 
ucatlon, training 
Bre personnel And 
aeducAtional public 
I csreful cvalu- 
broadband compared 
latlves; cost-benefit 



Not yet avallflblft 



Selection of public services for 
the experiments was based on a 
careful analysis of community needs 
and consideration of how broadband 
communications could help meet these 
needs. 



:e uses of technology Based on need, Services were provided 

^! ^° teachers, citizens and students 

' ^^^^^^ P^P" ^" v^ry remote regions which are often 

Of Eflltlmoa, Indians, inaccessible; language barriers pre- 

assess program ef- aent problems to students, teachers 

118 and acceptance; and, are isolated, 
line the value of 
al techniques 
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A r«)laCtid problem in the noud for a datn bnnk on educatlonAl progromn 
or at IcaHt K^tidelinQH on how to effoctivoly ubq Interactivo coimnunlcatlona 
tttchnLquoH for educational purpoaea* Thia would aaalat rural communltlea 
wlHhlnK to imo broadband tochnlquea for educational purpoaea to make 
effective uao of them* 

A third area of concern is the need for cost-ef foctlveneaa data. 
Some cost data were developed for the Appalachian experiments. Additional 
analyne» arc anticipated from the Spartanburg experiments (aee also Chapter 
IV for dlflcussion of the Spartanburg project). However, the Spartanburg 
project is located In an urban setting. 

Overnll, it seems that Inadequate consideration has been given to the 
economic viability of education uses of broadband communications. 
Further attention Is given to this topic In Chapter IV. 

Law Enforcement 

Rural needs . Rural area law enforcement authorities face similar problems 
and utilize sl^nllar operating procedures to those found In large municipalities. 
Many of the same administrative procedures are In use. Police officers 
attend roll calls and training sessions, and receive much of the same kind 
of administrative Information, Including wanted and missing persona 
circulars. ITiey are also expected to prtpare, submit and receive similar 
forms and reports.^ 

^ Interviews with Captain William' McCaa, Communications Department, 

Boulder County Sheriff's Department, Boulder> Colorado, and A. J* Anderson, 
Division of Comnunications, State of Colorado, Denver, Colorado. Although 
the analysis in this section is based upon rural law enforcement operations 
in the State of Colorado, these operations vary sufficiently in different; 
parts of Colorado as to provide a broad sampling of conditions of operation 
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A uiajof (1 1 1 t oriMiiMJ hoiwt'on rur,\\ i\\u\ »irl).m 1 iw cti I on-i-mfn I oft'Icers 
Is tlu« () l.'Uatu'o 'U«p.ir.il ItiK tlu' t>rtlv:(»r \' min (hr rr.Uril .'itaM.m. Tlu' nuMl 
olthor uiiisl tr/ivel luii>' dlfit.nu'OM |uMt it) iutt'i'.tt'l with tCllDW oMliTi'n, 
,11 tiMul trnlninr. MOMMimiii, atiil/or procoHM arr^Mi^'il pi-rsoiis. Aa :\ ri'sull» \u: 
Im aw/jy from hi?, patrol area Tor long pcirloiin lluui, It lias bt^on rijporttMl 
thai In <MU' area of CDlorailo, police offlcerii typically spiMU up in oni»- 
<|uaitur of thulr wuikliiK llim' travoJ Inp, to and from the central station, 

The lai*^',L»r d l^^tanl:^.«^r; in riiral aruan have forced law cnforcLMiiLMU' 
officers to rely moro liLMvlly on U* lecoiiuunn Icat lona. Present day tele- 
communication networks In county .sheriff departments now ran^e from complex 
Into^f'^ted systems I'lnp loy ln>', leaned to le phone lineH, multi- channel radio 
and mlrrow/ive 1 Inku down to simple single channel radio aystems, These 
networkfi provide communications with the central station, aub-stntions, 
vehicles, and Individual officers at home or In the field, They further 
provide Intercommunication, through the central station, with city police 
In counties with large municipalities, with state police and investigative 
agencies, and with fire and medical units. 

Concerning the needs of rural law enforcement authorities, it is 
clear that communications are already being used extensively to overcome 
problems caused by distance. The issue thus seems to be whether cable might 
be a lower cost alternative such means as microwave and leased telephone 
lines, or whether cable might offer features not now available that could 
further reduce unproductive travel time. 

Afj one example, it has been estimated that the use of cable is generally 
less costly than microwave for distances up to 10 miles (50-95). Over 10 miles, 
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ll ml«lit Ih» poMHihlo In Homo inHianco'i for law unrorocfmenc dupartmenCH 
to Install (loil Icatiul mlcrownvo UnkM or nharu oxlHting microwave llnkH 
l)0Lw*M»n town ohiMtorn In rural, broatlband HyHCcnw. 

Ant Ir; Ipat InK the next Hccclon'n dirtcuHnlon of cho Philadelphia 
Pol let* Department *H UHe of broadband contmunicacionB, Ic has been demon- 
Mt rated tliat broadband can be ef*^octlvely uacd for CelevlHing roll callH 
and briefing HOHHlonH^ CranHmlCtln>'. flnKerprlncs and other related docu- 
ments and conducting udmlnlst rati\^ 2 pre-trial arraignments. Whether volume 
or prenent travel coats might milko the widespread provialon of those services 
by broadband economically attractive will depend upon the chare- 
terlstlcs of the individual rural area in qu'istion. 

Experi ment' s. In the terminology used in this Chapter, home burglar 
alarm services — on the assumption that they are not likely to be paid for 
by the local government — are included in a later section under commercial 
applications. Because programs designed to educate the public in such sub- 
jects as self defense and crime prevention are not revenue-generating , they 
also are not covered. 

According to a recent NSF survey, only three tests of law enforcement 
broadband applications have been conducted in recent years. None could 
be classified as experiments in the conventional sense, and two of these, 
now discontinued, involved only the use rtf closed circuit for simple sur- 
veillance purposes (1-33) • 

The third of these, involving the conversion to broadband delivery of 
a number of important functions at a major U.S. police department (Phila- 
delphia, Pennsylvania), stands alone in terms of magnitude and significance. 
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Tho rhlUulolplila Hyntom 1h compr liitul ol' two oortxlal onblt'H oach with 
a capacity uf o.hannolfi. Otio cnblo la Ixilnn uHod for dowtiatronm Murvlcu, 
thu othur for iii)atroam« Whon clu' Myacimi In coinplotud In tho Hprlug of l*)76, 
It win i:oniuu't tho city hall, mxlw pollc« htuulqiiartorH, \^im^ dlvlalon 
hoadquartorrt, and 22 dlntrlct Htatlona at an ovorall cHtlnuitctl co«t of 
approxlmatoly million (51). 

The project began In I960 with a study conducted by the Franklin 
Intitltutc Ke8earch LaboratorloH. The objoiitivos were to: 

1) determine what police communications functlona cr M be 
better and more economically performed on closed ciruuit 
tclovifllon; 

2) eHtabllah an appropriate syatems configuration; and 

3) devolop and Install a pilot system to demonstrate the capa- 
blUcies of cable television to perform the tasks assigned (51> . 

The Franklin Institute study not only determined that oxiating communications 
functions could be done more economically, it also identified a number of 
new procedures which are now in the process of being implemented. 
The functions involved, together with the benefits anticipated through the 
use of broadband, are as follows: 

FUNCTION BENEFIT 

1. Video conference calls between Elimination of travel time to some 
hiRh-level police personnel. meetings, more frequent and effective 

communication resulting In better 
understanding, unity, and smoother 
operation . 

2. Television addresses to policemen Better understanding of policies and 
at roll call by top command. situations at all levels, improved 

morale. 

3. Dissemination of television Reminders to policemen of safety, 
training material to the dlvi- legal and administr«rlve procedures, 
slons served. etc. 

11-49 



106 



.in*l hiillotluM iH'twtMMi tlu* iMion *.f wrIltiMi a\u\ |ilu»t o/raplih' 

A«tnilMl Mt r^t. HiilMhm (I'AH) and nwjU'ri.i). 
• I I V ( 1* (ohm M»«rve»l . 

V,in inoMli' mil I wMh mh'ruwfivi' 

inrln>'. Hpfol.il I'VfMlM t luNuif'jiout 
I ho (Mt v. 



Oot'ont ra I UimI pl»*>t •>>irnphl nj? am! 
I ln>»,iTprliU In>; ot^ arruMLcuN witli 

l>y hlHli-r%'Holijclon faoMlmliu*. 

) . Kf 1 iMMi— on -ovn- ri!c.()nn 1 /.nnco 
InttTvlewij ^in<t preliminary 
an/i l^nmontM rondncttul over 
cloHi».I rlriMiit tflovlwlon bctwooii 
(II vl Ml onrt and PAH. 



I'rovlilow lonrri^to I'vlOi^nrr' ol <«vttnl« 
lor polti'f or court rtwiow and a 
llmltoti mtMUH for pollco to ronirally 
monitor llvo curtain ovontH of a 
hU'lilv orUltMl natnro. 

i:Kp«'flUo the hlrntl fixation procc la, 
riuluon rrowillnj^ at tht* I' AM, 



Eliminate? tlu» nttc?(i to trnuRport 
prlsonorH to the PAH (thiTchy Having 
tlmo and money nnd reducing tho 
chanco of prisoner oscnpc) /ind roduce 
tlu? time an urrt»nteo la (lotnlncd 
unlpsH lie In committed to Jail, 



Othor ftituro poHMlhlo fnnrtlonn for the syfliom, Jlnted briefly, Include 
vhttHUaplnK nnd t ran^ml 1 1 lu).; IhuMipa, regular live monUorlnp of flp(?clrtl evontH 
throughout chi« City, monitoring traffic, HurvL-llLanco of potential trouble 
Hpi>tH (bualnpfls tllMtrlcts and fltoros) , and making videotapes of nrresteea 
for an Iderit If Iciitlon ret-nrd (52-7), 



The major monetary savlngf? estlm/itcd at this time are related to the 
elimination of the need for transporting arrestees from the nine division 
headquarters to the main headquarters for fingerprinting and preliminary 
arraignment prot:edurop . ^ At the present time, that step, which requires one 



* These procedures have raised legal and other objections. The 
public defender originally contended that the required "In-person 
appearance before a judge'* was not being met by the use of cable TV 
(51), The promise of a reduction in process time helped to overcome 
this objection. The use of a telephone overcame the second objection 
of not being able to talk to the defendant in person privately. The 
other objection from the public defender's office dealt with the less 



the use of TV for survel , xuvaaxou ^ priv 

Problems dealing with ball, e,g,, the desirability of having the 
divisional or district police stations collecting money, have been 
resolved by allowing persons paying ball to pay at police head- 
quarters, following which release documents are transmitted to th*- 
filvision stations by facrimile (56), 
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,1 vivd » <U|n<f 4>lv.u\t .UH !»' linii imI ,uo; iI^^mmU r«il l/.a Ion »>r tlu* 
.ir rrntltut pi»M ."M-i .Mul f»ll(»wlnM |^tM«»m tii Ih^ r*i i^*nt'»i tn IiIm own 

t'nr Mt h<M IrM ( i-'^ ) , 

hiu'iulal rural /ippllrai lotiM, Al iho t Im* oi wrltlti^i lututlnK 

■lourti^ \u\i\ lotwil^ul l)V th»' l'htlad<ilphlii Tollrf [h^pnrrmont. to conduct n 

ruMt-i'f 1 t Ivfiu'MM Mlmly of tho oonvorHlon of thr dcrtcr Iboil fimctlonM to 
bro/Hlhand Ivory (SJ). TlUn 1m oupiuMfllly regri^t tnble bccttii««' thin Inw 
I'nfonumont application In rlu? only on« of Uh kind and concclvnbly might 
hrtVf n mvijor cf U-cl In Htnaml In Ing proccduroH and HnvtuK money In urbnn 
m well aM rural dopnrtmiMUH. Without a co8t-uf foct Ivonoan Hliidy, thero In 
no way of det<'rmlnln« tho net HavlnRO rcHultlnn from tho u«o of the HyHt«m 
or irro^tui* proci'^iHinK and prt-trlal nrrnlgnmcnt proccdur*»H; all that in 
kno/n Im that thv pri'vlo»« proccduroH cent tho Police Department $750,000 
annually. Th«'rt' Ih alwo no hard data on the n»t savlngB that hnvo reflultcd 
from the ti8(? of Lhf Ryntum for training, telcconferflnclng, roll callii, fac- 
Hlnille t.rai».imlf»slon, and other functions dencrlbed earlier. It might bo 
noted thai the Federal government, through the Law Enforcement Assistance 
Admin Ut rut Ion grant, already haa a sizable stake In this project. The 
additlosal observation might be made that funding of s cost-cf f ectlvensss 
follow-up study could be relatively inexpensive compared to Its potential 
worth in asaesslng the value of this unique effort and its possible use 
elsewhere , 
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Pending the availability of such infonnation, this use of broadband 
can only be considered of potential application in rural arepm. From 
what is known about the project generally, however, it might be one which 
could be profitably explored in connection with the suggested system 
demonstration program described in Chapter IV. 

Governmental/Administrative Uses 

One likely application of broadband systems is use by government in 
processing citizen claims and applications when more than one agency and 
more than one location is involved. Especially when the poor are involved, 
as in welfare applications, the costs to the government for transportation 
between agencies can be substantial. One experiment bearing upon this use 
of broadband communications was identified during the course of this survey. 
That experiment, involving inter-agency processing in Spartanburg, South 
Carolina, i:^ discussed in Chapter IV. 

Commercial Applications 

There are four broad classes of auxiliary services which could utilize 
the capabilities of broadband communications systems and which have profit- 
making or commercial potential. These four classes are Identified and 
briefly described below. 

1) Security Systems . Included in this group are: 24-hour smoke 
and fire surveillance, intrusion surveillance, police call; 
medical request, and emergency alert services. These services 
are generally paid for by the home or business subscriber as part 
of, or in addition to, their standard cable television service. 
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2) Information Services . By information services is meant updated 
information-on-demand such as stock and commodity market reports, 
sports information, and educational inrormaticn. k fee is charged 
for these services and paid by a home or business subscriber. 

3) Data Transmission Services . These services are used where large 
amounts of information must be transferred among various offices. 
Potential users are banks, government agencies, and public utility 
companies. Dedicated channels leased by a business subscriber 
for computer-to-computer, computer-to-termlnal or terminal-to- 
computer data communications art used to provide these services. 

4) Pay-Television . Pay-TV provides entertainment services which sub- 
scribers are willing to pay for beyond the traditional network 
programming supplied to all subscribers. Services include: 

first run and other current movies, live sports events, live theatre, 
and other special events. 

Eich of the above classes of commercial and business services will 
be examiied to give some insight into their current statuo and applicability 
to rural applications, ks will be subsequently discussed in Chapter IV, 
these services are important in that they can be a source of revenue that 
can help defray the installation and operating costs of broadband systems. 
It is important to note that some of these types of service require that the 
system have bidirectional capability. This may rule out consideration of 
such services for the older established one-way systems generally found in 
rural towns. As a further note, since research in each of these areas is 
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privately funded, it can be anticipated that in the future detailed cost 
and revenue information might not be available for competitive reasons. 
This could make it difficult to forecast their application in rural areas 
with any degree of precision. 

Security Services 

Financial losses from fires on farms rank with those from weather, 
plant and animal disease, ^and insects. In addition, recent crime statistics 
indicate that the unlawful entry in rural areas is increasing rapidly. This 
section provides some background on rural needs dealing with fire and crime 
problems, discusses how telecommunications systems are being used for fire 
and smoke detection and crime surveillance and outlines hew auch systems 
may be applicable to rural and farm communities. 

Rural needs. Fire and lightning strike about two of every 100 farms 
each year. According to the Insurance Information Institute, fire losses 
on the nation's farms in 1970 were $242 million almost twice the $131 
million loss estimated for 1950 (54). Losses, are increasing at a rate of 
10-12 percent per year. In 1971 the insurance premiums paid by farmers to 
cover fire and wind damage totaled $441 million (55). When fire occurs on 
rural property, damage is typically three to six times greater than on 
properties located ii urban areas (56). Factors contributing to higher rural 
damages include the high value of major farms, isolation, lack of fire- 
fighting facilities and less rigid wiring, heating,. and construction standards. 

Up to now, minimizing losses from fires in rural communities where 
households are isolated from modern fire departments have depended on the 
following traditional approaches: 



11-54 



111 



1) Preventing the fire in the first place by learning 
to recognize and correct potential fire hazards. 

2) Constructing buildings so as to reduce the chances 
of a fire starting and spreading. 

3) Training residents in fire fighting techniques Lo 
prevent the spread of fires once started. 

Schools, fire departments and insurance companies are continually dis- 
seminating information to aid in identifying fire hazards. Newer rural 
buildings are being constructed to minimize fire hazards. Metal or as 
best OS roofing materials are being used instead of vood shingles; approved 
central heating systems are being installed in place of kerosene space 
heaters; and approved permanent electric wiring is being used instead 
of temporary, easily overloaded extensions. In open areas, fann buildings 
are being equipped with lightning rods to minimize lightning-caused fires. 
Fire extinguishers are now standard equipment in many rural homes and some 
homes are being equipped with smoke detectors. Volunteer fire departraente 
are also better equipped and better trained. In spite of these efforts, 
however, fire is still a major concern in isolated rural areas, especially 
in older structures, and especially when the resi ^.-nts are away from their 
homes. 

Concerning crime, one category in particular — i^nlawful entry — has 
been increasing in rural areas at a rate nearly double that in cities and 
four times that in Standard Metropolitan Statistical Areas. 
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Unlawful Entry Crime Rate (per 100,000 population) 



SMSA* Other Cities Rural 

1970 1311 730 437 

1973 1411 842 564 

% Average Increase 

per year •70-*73. 2.5 5.1 9.7 

* SMSA - Standard Metropolitan Statistical Areas (54) 



As to action being taken to combat crime, rural departments in recent 
years have received better equipment and training. In the section on 
public services the telecommunications capabilities of rural police 
authorities were discussed. Nonetheless, one of the weakest links in 

these systems continues to be the inability of the law officer to provide 
surveillance of isolated properties at sufficiently frequent intervals to 
deter unlawful entry. 

Technologies presently exist which allow continuous monitoring 
of isolated buildings from central locations for both fire and crime 
detection. These technologies and their principal uses to date are 
described below. 

Remote security monitoring . The burglar alarm industry has foreseen 
the need for providing continuous 24 hour security service. However, manual 
on-site surveillance costs have restricted the market to larger commercial 
and industrial clients. 

It is now possible to provide security surveillance service over 
existing telephone lines, or through special leased lines which will function 
even if normal telephone service is interrupted. Installation charges using 
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the existing telephone system are approximately $30 with a $2 per month 
charge for the required protective coupler. Special leased lines typically 
cost $6 per mile installed. Installation costs to residential subscribers 
are typically $300-500 for fire detection systems and $500 and higher for 
burglar alarm systems. Monthly fees are approximately $20-60 for each 
service (57). Household or business establishments can be surveyed from 
a centrt-1 private station or from the lor ' fire and/or police station. 
Systems ar-^ computerized and can provide ar lumediate printout of the 
location ^r^^. time a problem has been detected. 

At the beginning of this decade, many within the cable television 
Industry actively considered using their systems for security services. 
It was anticipated that these services might have high potential for 
generating additional revenues. Services most discussed were home protection 
services such as smoke detection, heat sensing and intrusion (unlawful entry) 
detection. The systems weri> conceived as having a centrally located 
computer and switching system capable of "polling" sensors in the 
subscriber households at regular intervals, usually in a matter of 
seconds* 

In spite of this widespre(:d industry interest, there apparently 
are only two firms active in the area of security services* TOCOM and 
Intech Laboratories. TOCOM, Inc., of Irving, Texas, has developed working 
and commercially available security systems. The firm is prepared to supply, 
operate, and m:iintain a complete system which is comprised of the following; 
central interrogator, memory bank, complete cable system, subscriber con- 
verters, subscriber-identified digital transmitters, smoke and fire 
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dectectors, and manually operated police and/or medical call stations. The 

TOCOM systems also have the capacity to provide such optional services as 

perimeter intrusion detection (e.g., wired windows), pay television, opinion 
f 

polling, and meter reading. The TOCOM system is made up to two sub~systems 
— a central data system and a remote transceiver which is located at 
each of the subscriber households. The central data system controls the 
whole system, supervises overall communications and interprets information.^ 
The remote transceiver performs the function of decoding communications 
information intended for that transceiver and executing subsequent commands 
as instructed by the central data system. The central data system and the 
transceivers are interconnected with a bidirectional cable network (58). 

TOCOM' s primary markets have been new communities where systems are 
installed during the construction phase. At the present time TOCOM is working wit 
six communities, the largest being a projected 50,000 unit community called 
"The Woodlands'* located 25 miles north of Houston. The company installs, 
operates, and maintains all parts of the cable system. Woodland CATV, Inc., 
a subsidiary of TOCOM, is paying for the cable distribution plant and the 
home builders are paying for t*he home wiring, including the installation 
of the security devices. Plant construction aid wiring are both component 
costs at the Woodlands development. According to TOCOM officials, these 
costs are similar for all TOCOM systems (58). 



Remote monitoring raises issues of privacy and confidentiality. 
For a discussion of these issues the reader is referred to Kay, 
Peg. Social Services and Cable TV . Final report submitted by 
the Cable Television Information Center to the National Science 
Foundation under contract No. APR 75-18714, February 1976. 
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TOCOM Systems Component Costs (in dollars) 



Cable Distribution System 






Head^end plus central data system 


$150,000- 


•175,000 


Distribution sys::em per mile of cable 


$5,000- 


10,000 


Subscriber Location Costs 






Wiring (usually paid by builder) 


$400- 


600 • 


Two-way terminal (transceiver) 


$250 




Optional intrusion system (wired windows, etc.) 


$150 




Monthly Subscriber Fees 






CATV only 


$7 




TATV plus basic security services 


$12 





To date 97.7 percent of the 500 occupied homes in the Woodlands complex 

have elected to subscribe to the combined CATV/Security service. As 
an added incentive to encourage the homeowner co purchase the security 
services, a homeowner insurance policy premium discount of almost 20 percent 
is available to the two-way subscribers having a fire defector and a taanually 
operated police call system. This discount^ applied to the homeowner policy 
on a $30,000 frame home> is about five dollars per month, applied to a 
$65,000 brick veneer home, it is about nine dollars per month. An additional 
10 percent discount, beyond the 20 percent described above, is provided to 
those homeowners who Vave the perimeter intrusion system. The system 
discussed has already demonstrated its effectiveness by averting actual 
fire damage in the home of one of the subscribers in the Woodlands area (58). 

The ether company which is currently active in the security systems field 
is Intc h Laboratories, Inc., located in Ronkonkoma, New York. Intech is presently 
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developing a system under contract to Manhattan Cable to be used in the 
Roosevelt Island Project In Manhattan, The system being developed will 
be a modification of thetr automatic multipoint CAT\^ analyzer/monitor 
subsystem. The central processing unit will be capable of addressing 
and reading four sensors in each of 1000 apartments every second. The 
location of a trouble signal, along with any special instructions regarding 
the specific resident, will be printed out on a cathode ray tube terminal 
at a central guard station. 

The cost to wire each apartment in the Roosevelt Island project 
will be approximately $150, The central processing unit is expected to 
CO c $20,000, Manhattan Cable is installing the cable network during 
construction of the buildings. 

Rural application s. Both telephone ijxd cable television systems could be used 
for monitoring buildings in rural areas for fire and unlawful entry. Each system 
uses techniques and system components wich basically similar functions. Each, 
however, has its own advantages or disadvan' ages dependng on the character- 
istics of the specific area in which it is to be employed. Hybrid systems 
consisting of both telephone lines and cable are conceivable for servicing 
communities where households are separated by distances too great to justify 
a cable-only system. 

Probably the greatest merit of remote surveillance of isolated rural 
buildings is that such surveillance can be done even while the residents 
are not on location. A second advantage is that non-residential buildings, 
such as barns, can be monitored even while the owners are asleep in their 
homes. An immediate phone call to a sleeping owner could be sufficient to 
prevent a fire from getting out of control. 
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While home terminal and operating costs for supplying security services 
would likely be paid for by the individual subscriber through monthly fees, 
it is possible that the central processing console and installation costs 
mlgh: be paid for in part by local law enforcement and fire fighting 
agencies. In light of the precedent set by the insurance company serving 
the Woodlands project discussed above, it should be noted that lower 
insurance premiums might offset a large part of the costs to the subscribers. 

Concerning the economic feasibility of these services as provided 
by means of a rural broadband system, it is important to recognize that 
Woodland's costs to subscribers assume that the substantial costs entailed 
in wiring the homes ($400-600) are paid for by the builder. Whether these 
services might pay their own way and yield some net revenue to a broadband 
system in rural areas will depend upon this and many other variables which 
are beyond the purview of this study. 

Information Services 

Rural needs . Newspapers, news letters, business periodicals, and 
radio have long been used by rural residents to keep abreast: of day-to-day 
fluctuations in the stock markets and commodities exchanges, as well as 
for business and other professional information. The papei media, although 
not suitable for constant updating of information, have had the advantage 
of being able to provide such information in very detailed form. The much 
faster broadcast media, in turn, have the disadvantage of not being able 
to provide more. than a superficial review of happenings in the marketplace. 
In short, for both rural and urban residents, there has existed a need 
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for a service with the capability of conveying as much business Information 
as cost effectively as the newspaper at the speeds one takes for granted 
with the broadcast media. 

In this Instance, It does not appear that the needs of the rural 
businessman are greater than those of his urban counterpart, ex-.ept that 
to the extent that Improved Information services are available In urban 
areas, he might suffer In competitive terms. Ultimately, with the advent 
of extremely high volume technologies such as fiber optics, the ability 
to "call up" business documents and correspondence might enable Increasing, 
numbers of paople to work at home or In remote areas, thereby contributing 
to the trenc of business decentralization to the countryside. For the moment, 
however, thr kind of Information services described below, while useful 
and representing a prsslble source of revenue to rural broadband systems, 
will not have revolutionary effects. 



News wire ser^ ces> Reuters, Ltd., the International news wire service, now 
provides a major Information serx'lce available for transirlaslon via cable loJcvlcion, 
Reuters' primary product for cable television Is a two«channel package called 
"News-Vlew" which supplies general news around-the-clock, financial news 
during the day and sports news at night. Until now, because of a lack of 
a reliable filter, or trap, to prevent non-paying viewers from using the 
service, cable television operators have been generally providing the 
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Rc*uCers* service free ot charge. Recently, however, the Long Island 
Cable Communications Development Corporation Installed a microwave receiver 
at their cable system head-end, located on the roof of the Nassau County 
Medical Center, to receive such Reuters* services as updated stock market 
prices and race results. The added subscriber's fee for receiving this 
information is $3 per month (59). 



To be able to offer this service, the cable operator must buy or 
lease a character generator from Reuters and then pay a monthly, or weekly, 
fee for the updated Information. Reuters News-View rates are displayed 
in the following table: 

Reuters-News-View Rates 



News Fee Schedule 

olze of System 

r - "^qr of Subscribers 

Under 1,500 

1,500-3,500 

3.500-6,000 

6,000-10,000 

10.000-20,000 

20,000-30,000 

30,000-40,000 

40,000-50,000 



Rate per Week 

$ 50 

60 

75 

90 
110 
125 
150 
175 



50.000 and more subscribers shall be at the rate of four cents per 
month for each subscriber in excess of that number. 



Equipment Costs 

Type of Equipment Sale Price 

Black and White 

Character Generator $1,500 

Color Character 

Generator 5,000 

Multi-Signal Input 

Character Generator 9,300 

Local Crawl Input 2,A00 



Lease Price 

$95 per month 

55 per week 

75 per week 
25 per week 
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Reuters tr..n8tnits and updates the information provided to cable operators 
over leased common-carrier microwave channels. The service can also be 
proviv with an optional "crawl" feature which allows the cable operator 
to insert locally generated information such as agricultural commodities 
data. 

In addition to its News-View service, Reuters also supplies specialized 
Information to professional clients such as commodities dealers, stock 
brokers, and bankers. Reuters calls this service "The Reuter Monitor" and 
clients can obtain such information categories as: 

• Grains/Oilseeds Index 

• Livestock Index 

• Coffee/Cocoa/Sugar Index 

• Financial Index 

• Metals Index 

In these cases the client has a terminal by which he can select desired 
"pages" of information. In New York these services are transmitted via 
Manhattan Cable's CATV system. The fees for the Reuters professional ser- 
vices will range from $300 to $1500 per month, depending on the type of 
service purchased. 

Late in 1976, Reuters plans to distribute the professional and "News-View" 
service to cable operators throughout the United States by satellite. 
Traps, now being used by the cable industry for entertainment pay-TV 
service, can make it possible to restrict these services to paying 
clients. 
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Reuters estlnuites annual growth revenues for these services to be in 
the $20 to $40 million range within five years. Half of the revenue is 
expected from sales of ^heir professional services, the other half from 
their News-View services. 

Over-the-aXr information services . Systems are now being tested in 
Great Britain which are capable of supplying information, similar to that 
being supplieo by Reuters, by broadcast. Encoded signals, sent during 
the vertical blanking interval (the interval when the television beam 
returns to the top of the screen to begin a new trace), are decoded and §^ 
printed out on the subscriber's television screen (60). Neither of the 
"Teletext" systems will have the page capacity of the Reuters service. 
They will however, offer an over-the-air alternative to cable television 
delivered information systems. 

Rural applications . In contrast to the public and commercial services 
considered thus far, the above applications do not require two-way broad- 
band capability for their operation and could be used, if profitable, on 
any cable system with unused channel capacity. Together with pay television 
to be considered later in this Chapter, these services exist in a 
"canned" form and thus do not differ in kind from the news and enter- 
tainment services offered on conventional cable systems. Beyond the 
necessity that they be geared to generate sufficient revenue in the 
market served, no particular effort, as contrasted to the other services 
considered in this Chapter, has to be taken to develop or tailor the content 
of the services to be offered to the specific audience and s( t of institu- 
tions to be served. 
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Data Transmission 

Rural needs . According to a recent NSF study, much of the research 
on business uses of telecommunications (especially as they might 
serve as a substitute for rravel) lias concentrated on the conduct of 
management operations (61-32). 

While such research is essential, it seems likely that decentralization 
CO rural areas of the so-called "information industry" (insurance companies 
and the like) is not going to occur until the capabilities for, and economic 
advantages of, the use of telecommunications by clerical and middle 
management workers have been demonstrated, involved In the lattr-r would be 
high-speed, high volume - and routine - handling of great quantities of 
information. 

Because a great deal of literature already exists on "teleconferencing" 
similar broadband services appropriate to the needs of management personnel 
(61-17 ff.). no attempt will be made here to duplicate such analyses. Instead, 
this section will be limited to a state-of-the-art survey of high-volume data 
transmission technologies, and their use in two-way cable systems, 
and will conclude with a description of the only known application to date 
in which an operating broadband system is being used for these purposes 
by a major commercial institution (Bankers Trust Company of New York). A 
section on automatic meter reading will also be added in view of the poten- 
tial this service offers for providing revenues and helping to underwrite 
the costs of broadband systems in low density rural areas. 

Data transmission services. Until a decade ago, most remote data processing 
could be handled by low-speed teletype circuits. While technological advance in the 
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computttr Industry have kept pace with Che enormous growth that has 
taken place In the domfind for data and information, the traditional 
telephone network, in spite of significant improvements in its data handling 
capability,, has been hnrd-prcssed to keep pace. While it is now possible 
to achieve processing raten of 9600 bits per second (bps) on leased 
telephone lines, throughput capabilities of the data processing equipment 
that originate the information to be transmitted have achieved levels 
of a million bits per second. 

Thus, alternatives modes of data transmission are under study. 
The Bell System has been investigating developments in fiber optics 

lere cables assembled with thousands of hair-sized "light pipes" will be 
used to carry voice and data communications (62). Throughput capacities 
will be orders of magnitude greater than any other system in use today. 
Another approach has been to set up a separate network, using microwave 
paths as the transmission media, which are dedicated exclusively the 
data transmission in digital form. Such systems provide up to 48,000 
bps transmission rate. Still another approach has been to use coaxial 
cables. By using cable, it is conceiveable that immediate and near-future 
data transmission demands could be met. A single half-inch diameter cable, 
for example, has a throughput capacity equivalent to 30,000 full duplex 
telephone wire pairs. 

There are a number of large industrial activities presently using 
' two-way cable networks for internal communications. These include plants 
of General Motors, American Motors, Dow Chemical, and Kellog Cereal. 
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The systems are used to carry multi-channel closed-circuit-television, 
digital data and voice communications. 

Kocently , the Bankers Trust Company of New York began using the 
excess capacity of a cable television system operated by Manhattan 
Cable Television. The bank found the cable system to be a practical 
medium for transmitting the massive amounts of data that must be inter- 
changed between their central office and their many branch offices. 

Both the Chase Manhattan Bank and the First National City Bank 
in New York also are seriously exploring the Manhattan Cable network for 
transmitting data. To date, however. Bankers Trust appears to be the only 
business activity using an existing cable television network for data 
transmission. It is being used to update savings, demand-deposit and 
installment loan accounts; transmit data between the data center and 
the operations center; and transmit documents via high-speed facsimile 
equipment. Manhattan Cable has arranged a fee schedule for this service 
which is dependent on the amount of data that is transmitted rather than the 
the distance over which it is transmitted. 

Rural applications. Rural banks must also convey large volumes of 
information to their branches and to other banks. Thus, this application 
is potentially attractive in rural areas. In addition, it should be noted 
that the approach reflected in the Bankers Trust application, that is using 
the full capabilities of a system to gei^rate revenue, is precisely what is 
needed if broadband systems are to be economically feasible in low density 
rural areas. As with some of the other services discussed earlier, this 
application may be a good candidate for consideration in the system 
approach described in Chapter IV. 
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A utomatic meter rcadltiR; rural needs . Since their inception water, 
gaa and electric iitllltles have depended on manual meter reading to deter- 
mine the consumption of their customers. This has been especially diffi- 
cult and costly In rural communities because of the great distances 
between households and the large areas to cover. Automatic remote meter 
reading, long discussed but never Implemented by utility companies, la 
being looked at anew because of the sharply Increasing costs of manual 
reading as Illustrated In the chart Further Impetus comes from 

the recent and growing Interest In management of electrical demand as a 
means of conserving energy and resources. Such management will require 
far more frequent reading of meters than Is possible by manual methods. 



Trends in MANUfti meter FfAP/Ns costs 
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Trail It tonal on-atte moaHuretnent aystemH have a number of 
(llHadvantaRea that havtr contfnued to plague the utilities. These 
Include: 

• Skipped- readlnRH - when no ono Is at home to allow 
accGHfl to the meter(a); 

• Adverse weather conditions; 

• Need for a large fleet of vehicles; 

• Vicious dog problems; 

• Need for a large, attrition-prone work-force; 

• Reading inaccuracies; 

• Need to estimate billing because of skips and reading 
errors; and 

• Effects of company holidays on reading and billing cycles (65), 

For these reasons, consideration has been given to remote and 
automatic meter reading techniques using: 

• Telephone distribution networks and automatic interrogation 
during off-peak hours; 

• Cable television distribution networks and automatic interrogation, 
but not necessarily during off-peak hours; 
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• Kl(?ctrlc powor I Inon jia a trnnHmlHHlon medium; and 

• Completely different uchemes such Ofl having tlie mcanurtiment 
Instrument radiate slRnalH which can be picked up by a 
utility truck passing by the house. 

Potential benefits of using automatic systems include; 

• Load studies — to assure that pressure levels and voltages 
are maintained within the prescribed standards; 

• Detection of service failures — to determine the location 
of service outages after storms, earthquakes, etc.; 

• Continuous operation — readings can be taken 7 days per week, 
automatically addressing the problem of company holidays on 
reading and billing cycles; 

• Elimination of skipped readings — covering problems related to 
lack of access, adverse weather, vlsclous dogs, etc.; 

• Fewer vehicles — size of fleets could be substantially reduced; 

• Reduced personnel problems — related to hiring, training, and 
terminating personnel; 

• Fixed costs — automatic systems should be less sensitive to 
Inflationary pressures; 

t Increased reading accuracies — reduction of questionable readings, 
skips, errors, etc.; and 

• Oth^r utility services — such as turn-on and turn-off of 
valves, switches, etc. (65). 
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Over tlie yenrn, a number of tcatH hnvc been conductod using the 
ti?lophono network for automcitlc meter reiidlng; none of theae reaulted 
In /in operational syHteni. Today one of the most active companies promoting 
automatic mc'ter rending via telephone la Darco Telemetering Systems, 
Dniaha, Ncbraaka, In 1973 Darco, together with United Telecommunications 
and Iowa Power and Light Company conducted field tests in Avoca, Iowa. 
Those rcHulta prompted the Crtnaha Public Power District, People's Natural 
Gaa Company and the Lincoln Telephone and Telegraph Company to initiate 
large scale tests, using the Darco system, in Ashland, Nebraska. One 
thousand houses will be wired to provide automatic and remote reading 
of electric, gas and water meters. Modification costs and telephone 
charges are tabulated below. 



Cost Elements, Ashland Test. (In dollars) 

Costs/Household Total (1000 Households) 



Kquipment Costs ; 

Remote Unit 

Conversion Kit 
(3/house Q 1.50 ea.) 

Control Console 

Total Equipment Costs 

Labor Costs ; 

Installation and 
equipment costs 
shared by three 
utilities (3 $40,918 
each. 

TOTAL 

Telephone Charges : 

Per Reading/Location 
Lease Line Charges 
Central Office Charges 



84. 
4.50 

3.82 (prorated) 
92.32 



30.43 
122.75 

.025 



84,000 

4,500 
3,824 
92.324 



30,430 
122,754 



25 

2.25/month 
14/month 
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In conjunction with the Aslilnnd toBt it Bhould be noted that (73): 

• Special rntcfl were developed by the telephone company 
for this service; 

• LlneB were connected to those houaen that have no 
telephone service to provide 100 percent penetration; 

• No protective coupler was used to Interconnect to 
the telephone lines; 

• The electric "tlllty Is collecting all of the data 
and transferring gas and water Information to the 
respective utilities for billing 

• The gas company has a control console which they 
use to Interrogate Industrial accounts; 

• Present manual meter reading costs are between $4.25 
and $4.60/meter/year; and 

• S2>vlngs of 53.7 percent for residential accounts, and close 
to 100 percent for Industrial accounts, are anticipated. 

Although the DARCO tests used telephone lines for transmission, 
the use of cable for this purpose has been the subject of some examination. 
The Mitre Corporation study compares costs of manual and automatic 

meter reading via telephone and cable. The study Indicates that manual 
meter reading costs will double from early In 1970 to late In the same 
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prlnK.rlly hvcmnv ot ialu)V cohCh. whercMH nuComatlc meter rending 
fOf-itM will. riMiuili^ cMHiintlnUy the snnio. Tho study further IndlcatwH that 
nsliu; tlu' toU?[)honr wlLl bo tipproxifTwitoly twioe na coatly aa ualnK cubic 
niul that nuimial. conta will hn hlKhor than automatic meter reading via 
cMl)le by lUi} iMul of cho dcjcadf. 

TeatM of antonuitlc meter reading; wore to be undertaken In 1974 on 
jJvsLc-nia In Orlando. Florida and trvln^;, Texas, In conjunction with testa 
or two-way cable syHtonis In Reneral, Although the principals still express 
It. ort!8t, lack of Interest among potential subscribers and lack of adequate 
furallinj has forced the discontinuance of both of these tests. 

The Darco system discussed earlier Is adaptable to cable transmission 
systemH. A primary concern of utility companies with regard to automatic 
inoccr reading; and cable television distribution systems is the 
liM'el of penetration. Unless close to 100 percent penetration can be 
ach'»ved, t-ost savings and other benefits will be minimal. 

The j^,rowing interest in energy conservation, and the potential of 
load management as a conservation technique, may prompt renewed interest in 
automatic meter reading. li.?fective load management programs may require 
"clme~pf-day" metering, demand metering, interruptable monitoring, and 
au-c^mciuic usage control. Time-of-day metering would allow a rate structure 
wh -h would vary according to varying energy demands and thereby 
encourage consumers to adjust usage schedules. Hourly measurements 
may be needed to effectively control such a rate system. A Canadian 
firm, Delta-Benco-Cascade, Ltd., of Rexdale, Ontario, has submitted a 
proposal to the U.S. Energy Research and Development Administration 
concerning the use of coaxial cable for these purposes. 
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Kural npp 1 1 rat I (lUM. CtMR'i^rn lnf\ tUv t\\ni(ii\'iv appl loii ot [Uvih^ 
MysUtfmH In low <Jifiujlty rural artfan, Ic Ih unlikely that enaxial cablo, 
InaLalliHl Molcly for tlilM purpOHi!, rouUI be cohL roinpi^t It Ivi? with rxIiUlnK 
toh!phono llnfi. Whtalior the char«eH fur tliln Hi^rvlco by a full nervlco 
broadband HyHtem wlLli a broad roviMUie bntu.' mli^bt be tnif f Ui lent ly low as 
to bo eeonoralcaUy attractive cannot bo known In tlie abnence of hard 
financial data, but It doert iie<im tliat thin poHHibllity warrants furtlier 
conslderat Ion < 

Pay Te lcvlH ion 

Rural needs. In spite of the ubiquity of television, there are still 
many households in the United States which are beyond the reach of broadband 
reception — • either directly from the originating stations or relayed through 
the medium of :ranslator3 or cable systems. More than one million households 
do not have access to any service; nearly six million do not receive adequate 
service on at least three channels and approximately 22 million do not 
receive adequate service on at least five channels. Most of these households 
are scattered among farms, ranches and small communities in rural America (71), 

While there first has to be an existing broadband system before pay 
television can have any relevance to the above communities, still, as will 
be discussed below under the heading "Rural Applications", it is possible 
that pay television — as a revenue source in broadband systems in low density 
rural areas — • might permit the opening up of some of these areas to television 
entertainment, as well as to the public service applications and commercial 
uses described earlier. 
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t{\LTl^.JJs:syM)S}!\* ''^Uwv tlio b^KlnninK of twlevlHlon, tho potuntlnl 
ol MupplyluK «pooUil jiroKnim mntorlnl m t\ j>;iy-por-|)ro«r«ni bnfliii tmn 
Ihm'h iho tiriviin r^priMHiurM , Suhscr Ipi Ion titlovlrtlon, or Pny- 

TV, waH tlr^i MrrlouMly propoHod in 19'>0 by thit Xenltli (lorpornt Urn , whoHu 
rirtit over-cho-iilr pny-TV hy^^acm, cnlloil PhonuviHlon , wan tOHtcd in Chicngo 
In 1951. Opponontti, Uowovcr InlCiattul a Horleti of court battlo» which laated 
Into tho early 1970*h (72-8). 

Recently, Interest In pay-TV hua been rekindled. Among the rcanona 
arr tlK^. now nizablo and Htill. growing tolevlHiun audience and 
the motion picture Industry's search for new markets for Ita productions. 

Technology Ih available either to distribute pay-TV progranuning 
over-the-alr or by cable television systems. One of the proponents 
of ovcr-the-alr pay-TV has been Blonder-Tongue Laboratories, inc., 
Old Bridge, New Jersey. Blonder-Tongue Is a major manufacturer of components 
and systems for the television industry. In the late 1960*s the company 
introduced a system which would allow broadcasters to provide over-the-air 
pay-per-program television. The system employs an encoder ("scrambler") which 
suppresses the horizontal and alters the vertical synchronization pulses 
causing the picture to appear seriously distorted. The sound Is also In- 
terrupted. When the home subcrlber desires a specific program he activates 
a decoder ("descrambler") . The home subcriber can purchase the decoder for 
$130 and then pays a specified amount for each program (68). The company 
has also developed a system for flat rate payment by the month. In this case 
the home decoder costs the subscriber $70, with the monthly rate to be de- 
termined by the broadcaster. To date, however, over-the-alr pay-TV has at- 
tracted only limited Interest. 
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^*^^'^^MHt « way "Hploltlng t^Hi profit potiMUlal ot pay-TV. of 

iht» rtorvJ^«H vU«euHfl<^<^ thin Cl^rtpt^'r, pny-TV 1h ii«on 

^hoHtf ^'^blo t3^^^^"U)n ludimtry an having t:h« Kronttuit lmmo<U<u« 

AltbO^*'^^ Pay^l^ cable cii^ ^ot flchiovo rnpl^l «rowth until Into In 1972, 
o^^^jj^j haH alt^j^jy fat cxceeUod the expectation of tho Inaimcry ami «l- 
"^•^t ^xcfl^^"'"^ ttbllity ^° »^ippiy ««rvlcoB (69-9), Today ncorly AOO.OOO 

^^b^Q^^^^fH have p^^j 51O to hftVQ necessary equiP">ent installed and are 
^*y^ng fl monthly $6-9 to receive thla service. The needed equip- 

®«nt o^^^'^^^^^Xy a devlc« which will allow the transmission of 

Pay-TV P^^^^^fttnming ^^^^ activated And "trap" the signals when deacti- 
^^^H. in Cftaofl the hardware 1« installed in the subscriber household, 

^Qjpc cases is located externally where the subcriber drop is tapped 

^"^0 the ^•^•^'^^'^ ^*^bie. 

On September l975 Home Box Office (HBO), a subsidiary of Time 
^"^^^poroted» bcg^^^ service of del^^^^^ing pay television programming by 
^^^^IXite ^^^^ ^^Ve coverage of All-Frazier fight from Manila. The fight 
«»een ^^'^OO hoinea via cable television. Receive-only earth stations 
^vaJ-labXe spP^°^"^tely $65»000-75,000, making it possible for 
of the larger cable operators to become part of the pay-TV network 
^""^ receive ^P^ciai events PrograOTnlng • 

It ba^ Predicted that there will be 2 milli^" subscribers for 

P^y-tV m ^^9^9). At the Present time, the operator is expected to 

^^^^hage the earth recel^^"^ station and in addition to pay HBO approxi- 
"^^^Xy 50 percent the revenue collected from subscribers. HBO 
P^^P^res the Progfj^j^^ng is responsible for transmitting the program 
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mauirl,il via rtrttoUlt^. Although tliw wuhwrribc^r iu>w p<iy« a tint monthly 
• H l« ant lidpattul tluil. |Mo^r,r4Mnniln« will »il ! (tiwtt ly hv ^ohl on « 
|u>r-[>i wKr-.itn haM In* 

'Mir«l.iijiirl iraj l.mM. Provlcllnn pay-TV to ratal wrdrtM mxy r«quirt» 
«mi»^rtMU uppronclutM than In muro dunnoly Hottlml areuH. Kor oxnmplo. 
tlu« ('OHt 01 an oan.;i Htatlon, not out of rci^ch for the cnble oporntor who 
haw HuhHoriborH numborlnK In th« ttmii i)f thouHnndn, may bo out of tho 
qucHtlon for a wyHtifm with rtubncrlborH numbcrlnR In tho hundrodn. It 
h.iM biMMi MUKKt.»tt»J ln>ht. literature that Hmallor oporatoro could form 
"couporaUvcs" lo Hhari! the co«tH of the earth station nnwng a number 
ol cabltvflystemH (70-20). Tho concept of cable 8y«tem« working together 
tinanolally and tt-chnically is not a new one. Many existing community 
anUMina relay Installatlona are Jointly ovmcd but uacd by separate opern- 
toTH (71-33 n .). 

Other modoH of supplying pay-TV In nmnller rural areas are also 
available. TapoH might be leased by the cable system operator and played 
on a video tape recorder over the system. Another option is to lease 
clKinnel ypnce to and provide collection service for a pay-TV company for 
agreed upon rates. Finally, pay-l-V might be distributed over-the-air using 
t raiiMlators. ^ 



BecauHo translators broadcast signals over the air, the signals can 
be picked up by any set. To ensure payment, either the community 
can doMlgnatc a special taxing district or the signal can be scram- 
bled and Individual subscribers pay for use of decoding equipment. 
However, the last technique would require changing FCC regulations (72). 
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ShuHi pnv-rv» likt* tlu» lnh)rnwit Ion Hwi'vicoH dlMcurtrt*nl ^nirtUr, 
tlwlivi^rii "r.uwitMl pr»'>;i .it<»M*\ t lui onlv h.irrlrt* tt» ttu Jim hy 

MyNtomn ol tho typo rntu.<,^mpl<itinl In thU r<ipi>rt Iw ono of i'OonDmlcrt (Mutfl- 
cU*nl mai ki»t atui n^vi'mit' whvn r«*Wili'<i to cohtM), IJnllkr Jhn r^Mi ol 
br<i4dl)<ituj riurvlieN ill fUMuiMci! in \U\h (!!u4pl»«r, iu» ottort Im rfMiulir^l en 
tlui piirt of tlu^ iiyuLom opi^rntor or bin couHaUantn to it»»viHf program 
t'otUviu rtiut till lor U to tlu' cuMtomijrH lnt<fmdi?ti* Pay-TV roprt^HentH tlie 
ol<lor» "con'/t-nt lonrt 1" purpoHOH to wlilch hroodband mlK^»t bo put, lluwrvor, 
pay^rv mlKl»t M«*rvi' tlu- lurtlUT Tuiictlon of provldloK »njf f l<.. Unit iuldllloiuil 
roviMuui to liolp luiikr n r»iral syfitom I'Coaoralr.U ly ft'aslhU». 

Summarv And DIhimishIoii 

Actual and potential umiH of broadband comnmnlcatlonH to moot rural 
nccda In tho public Horvlce arcaa of health, t?duoatlon, law enforcement and 
Kovernmcint/adminlHt ration were examined in thiw Chapter. Potential 
commercial uses of broadband HystemA for security, information servicen, 
data tranismiasion and pay-TV vi«re alBo reviewed. 

11^ iblic Service Applicationw 

fn both health and education, rural needs derive from shortages and 
inad^Kiuaciert of facllltieH and personnel, as well as from the many factors 
that make access difficult, such as distances to be travelled. Princi- 
pal factors contributing to shortages and inadequacy of personnel in the 
health area include isolation from peers, from specialists and from health 
care facilities. In both the health and education areas, it is difficult 
for remotely located personnel to maintain currency In their fields and to 
continue their training. Financial resources, that is, lower incomes than 
In urban areas, the fact that fewer rural residents are insured for health 
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care, and the generally smaller tax base available to support facilities 
also contribute to the reduced opportunity for health care and education 
in rural areas. 

In health, a vigorous experimental program conducted over the last twelve 
years has demonstrated the feasibility of using broadband communications 
to meet rural needs in five basic areas of health care; namely, consul- 
tation, supervision, direct patient care, administration and management, 
and education and training. Patient acceptance is high and it has been 
demonstrated that telemedicine can increase the adequacy of health care 
by providing access to services which were not available before or which 
were available only to a minimal extent. For health manpower personnel, 
some problems remain such as ensuring privacy and confidentiality in the 
doctor-patient relationship, the possibility of increased workloads, 
and a feeling that supervision of nurse practitioners and physician 
assistants is sometimes excessive. Otherwise, attitudes of medical pre- 
sonnel involved generally have been found to be favorable. However, if 
these services are to be widely used, change in some state laws will be 
required . 

Major unknowns requiring further research include comparisons 
between the relative costs of video vs. non-video systems, and the best 
ways to combine manpower and technology for total health care delivery 
systems tbat can be self-supporting financially. , 

Fewer experiments using two^ay communications have been conducted 
in education, especially in rural areas. Nevertheless the technical feasi- 
bility of meeting many educational needs of rural areas has been demonstra- 
ted. There is, however, a lack of information concerning the particular 
technical capabilities needed to support educational uses, as well as 
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concerning the relative effectiveness of education using communications- 
when compared to the traditional classroom. Educational programs 
adapted to broadband use and/or guidelines for their development are also 
needed. Generally, little hard data are available on the cost-effectiveness 
of using broadband communications for education. 

For both health and education, it should be noted that cost-effective- 
ness should not be considered as the sole criterion for use of broadband 
communications. This is because use of broadband may be the only alter- 
native available. Nevertheless, further experiments should include evalu- 
ation of effectiveness, collection of cost data, and alternatives analysis 
as an intergral part of the study design. 

Rural needs in law enforcement derive from the large distances involved 
and the time consumed in travel to and from the central station, which 
reduces the time available for assigned duties. In some rural areas, it is 
estimated that up to one-fourth of the working day of a law enforcement officer 
is devoted solely to travelling back and forth to central headquarters. In 
this connection, broadband communications could be used -to tfelevise roll 
calls and briefing sessions, transmit fingerprints and related documents, 
and conduct some pre-trial arraignment procedures. An innovative experi- 
ment in the city of Philadelphia will test some of these concepts, which 
might be of value in some rural areas. 

Government and administrative uses are also potential areas of appli- 
cation. For example, where processing of claims and applications requires 
more than one agency, broadband communications might reduce requirements 
for travel and processing time, thereby reducing costs to local governments. 
An experiment underway in Spartanburg, South Carolina, will provide data 
on the effectiveness and costs of using broadband communications for this 
purpose. 
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Commercial Applications 

Four classes of potential conanercial applications were examined. 
These were: security nystems, information services, data transmission, 
and pay-television. 

Rural needs for security services include detection of fire and un- 
lawful entry. Fire losses on farms in 1970 totaled $2A2 million and in- 
surance premiums paid by farmers to cover fire and wind damage totaled 
$4A1 million. As for crime, one category in particular, unlawful entry, 
has increased in rural areas at a rate nearly double that in cities and 
four times that in Standard Metropolitan Statistical Areas. 

A rural broadband system could assist in reducing these losses 
by permitting continuous monitoring of isolated building from a central 
location. The firm of TOCOM, Inc. of Irving, Texas, has developed such a 
system, and it is commercially available. In addition to centrally- 
monitored smoke, fire and intrusion detectors, the TOCOM system can also 
be used for opinion polling and meter reading. So far, the primary market 
forTOCOM's system has been new communities where wiring and installation of 
detection devices is accomplished during construction and paid for by 
the builder. The homeovmer pays a monthly subscriber fee; however, 
as a result of the features of this system, insurance companies have 
offered discounts that offset much of the amount of the subscriber's 
fees. Although the economic viability of these systems in rural areas 
remains to be tested, they represent a potential component of rural 
broadband systems. 



11-82 



139 



In the area of information, services are available which provide stock 
and commodtties ' prices, round-the-clock news and other business data. 
These services are presently available, if the necessary market exists, 
and could be readily provided on rural broadband systems. 

In the area of business uses of broadband systems, the following 
applications were considered: 1) high volume data transmission; and 
2) automatic meter reading. Communications of large amounts of data 
between headquarters and branch offices is required by many institutions 
and can be accomplished by transmission on a broadband system. One 
example is the Bankers Trust ■ Company on New York which uses the 
excess channels of a local cable television system for transmitting 
the massive amounts of information that must be interchanged between the 
central office and their many branches. The system is used to update 
savings, demand-deposit and installment loan accounts; transmit data between 
the data center and operations center; and transmit documents via high- 
speed facsimile equipment. The bank pays a fee to the cable company for 
use of the system. Although this service has not been tested in a rural 
area, it shows how a broadband system can be employed to generate revenue 
from institutional users. 

The potential for automatic meter reading arises from the fact that 
manual reading of meters for water, gas and electricity is especially costly 
in rural areas because of the long distances involved. Estimated costs 
for manual meter reading are projected to approximately double between 1975 
and 1980, primarily due to increased labor costs. While meter reading does 
not require a broadband system and can be accomplished over telephone 
lines, a recent study indicates -t<hat using telephone will be 
about twice as costly as using cable and that manual costs will be higher 
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than automatic meter reading via cable by the end of the decade. In 
addition, automatic meter reading, since it can be done as often as 
necessary, permits management of electricity load, which is a potential 
energy management technique. These factors suggest that utilities might 
find automatic meter reading attractive in rural areas, thereby providing 
additional revenue to support a community broadband system. 

The final commercial application reviewed was pay-TV for which subscribers 
:.ay a fee to obtain special programs and sports events. This service, 
increasingly available in urban areas, could also be made available in rural 
areas. In the context of this report, the value of pay-TV lies in its 
potential for generating additional revenues to support a multiservice 
broadband communication system. 

Discussion 



This Chapter has shown that there are many areas where broadband 
communications could be used to meet rural needs. A variety of public 
services can be provided and there are a number of uses which are poten- 
tially attractive to commercial institutions. 

A major characteristic of many experiments in the public service 
sector is that they have been directed at demonstrating technical cap- 
ability. Economic feasibility and the design of economically viable 
systems have received less attention. When cost-effectiveness has been 
considered, it has been limited to the use of technology to provide a 
single service. Detailed consideration of a system approach to broad- 
band communications in which costs are shared by public service users. 
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commercial users and subscriber-supported entertainment fees, has not 
been attempted. However, such a systems approach may be the key to a 
broadband system serving an entire rural community. 

All the public service and commercial uses described In this Chapter 
have potential for Inclusion In a rural broadband communications system. 
The particular public service and commercial uses Included will vary 
according to the characteristics of each rural area. Selection for a 
specific rural community should be based on a coiiq)rehenslve needs analysis. 
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References 

1. Kay. Peg, Social Services and Gable TV , Final Report submitted by the 
Cable Television Information Center to Che National Science Foundation 
under Contract No. APR. 75-18714, February, 1976. 

2. Booker T. Washington Foundation/Cablecommunlcatlons Resource Center, 
A Preliminary Review of Current Practices and Trends In Rural 
Development and Recommendations for Future Develo pment; prepared for 
the Economic Development Administration, Office of Economic Research, 
a.S. Department of Commerce, August 1975. 

3. Rockoff, Maxlne L. , "An Overview of Some Technological/Health Care 
System Implications of Seven Exploratory Broadband Communications 
Experiments/' (Institute of Electrical and Electronics Engineers, Inc.), 
1975. 

^. Park, Ben, Introduction to Telemedlcine ; report funded by the 

Rockfeller Foundation, (New York: Alternate Media Center, New York 
University), June 1974. 

5. 0»Neill, J. J.. Nocerino, J. T. and Walcoff, P., Benefits and Problems 
of Seven Exploratory Telemedicine Projects ; prepared for the Depart- 
ment of Health, Education, and Welfare under Contract //HRS-106-162, 
(Mitre Corporation), February 1975. 

6. Brownlow, Dr. Bradlee, Blue Hill-Deer Tsle Project, personal interview 
on March 1976. 

7. Dixon, David, Rural Health Associates, personal interview, 3 and 19 March 
1976. 

8. Sasmor, L. and Hastings, G. , The Primary Nurse Practitioner and Tele- 
medicine in Prison Health Care: An Evaluation ; draft report prepared 
for the National Science Foundation, Grant //GI-39471, 1976. 

9. Sasmor, L. , personal interview on 27 February 1976. 



10. 



_» ATS-6 Health Experiment Phase II; Operations ; prepared 



for Lister Hill National Center for Biomedicax Coraraunlcatlons/Natlonal 
Library of Medicine, Contract //NIH-CG-7 3-2003, (University of 
Washington Project Office), December 1975. 

11. Mark, Roger, Boston City Hospital, personal interview on 3 March 1976. 

^2. f Nursing Home Telemedicine Project; Interim Status Report ; 

Prepared for the National Science Foundation, Division of Advanced 
Productivity, Research and Technology, 15 June 1975. 

13. Brady, Charles, Indian Health Service, personal interview on 18 March 1976. 



11-86 



143 



14. Beacham, Bill, Appalachian Regional Commission, personal interview 
on 18 March, 1976. 



15. Park, Ben, Alternate Media Center, personal interview on 1 March 1976. 

16. 0\Veill, Jack, Mitre Corporation, personal interview on 5 March 1976. 

17. , S^ce Technology in Remote Health Care , (National 

Aeronautics and Space Administration, Lyndon B. Johnson Space Center, 
J.S.C.-09161), August 1974. 

18. Foote, D., Parker, E. , and Hudson, H., Telemedicine in Alaska: The 
ATS-6 Satellite Biomedical Demonstration Final Report ; sponsored by 
the Lister Hill Center for Biomedical Communication and Library of 
Medicine 

19. , 2nd Interim Technical Report; An Evaluation of the Impact 

of Communications Technology and Improved Medical Protocol on Health 
Care Delivery in Penal Institutions ; prepared by Westinghouse Health 
Systems for the National Science Foundation, Grant //6I-39471, August 1975. 

20. Bashshur, R. and Armstrong, P., "A Review of Telemedicine as a New 
Mode for the Delivery of Health Care;" paper to be published in 
Inquiry Journal, 1976. 

21. Weeks, H. A., "Changing Attitudes toward Telemedicine;'* draft of 
paper presented at the Second Annual Telemedicine Workshop, Tucson, 
Arizona, 4-6 December 1975. 

22. Doermann, A. C, Goldstein, 3. N. , MacArthur, D. L. , and Walcoff, P., 
Selected Approaches to Enhancing the Retention of Primary Care 
Physicians in Rural Practice ; draft report prepared for the Depart- 
ment of Health, Education and Welfare, Contract //HEA-106-74-182 , 
(Mitre Corporation), October 1975. 

23. Dillon, H., and Bennett, A, M. , A Cost-Performance Analysis of 
Alternative Manpower Technology Combinations for Delivery Primary 
Health Care ; draft report prepared for the Department of Health, 
Education and Welfare, Contract //HRS-106-74-182 , (Mitre Corporation), 
October 1975. 



24. , The Condition of Education: '75 Edition ; National Center 

for Education Statistics, (Washington, D.C: U.S. Government Printing 
Office, NCES 76-142), 1975, 

25. , Statistics of Local Public School Systems : National Center 

for Education Statistics, a prepublication release, 12 March 1976. 

26. ^ , "Social and Economic Characteristics of the Metropolitan 

and Nonmetropolitan Population: 1974 and 1970," in Current Popula- 
tions Reports , Series P-23, No. 55, September 1975, 



11-87 



144 



27. , Statistics of Public Elementary and Secondary -Day Schools 

Fall 197A ; National Center for Education Statistics, (Washington, D.C. : 
U.S. Government Printing Office, NCES 76-143), 1975. 

28. , Digest of Educational Statistics ; National Center for 

Education Statistics, (Washington, D.C: U.S. Government Printing 
Office, NCES 75-310), 1975. 

29. Thomas, J. Alan, Financing Rural Education , (National Education 
Laboratories, Inc.), 1974. 

30. , "School Enrollment - Social and Economic Characteristics 

of Students: October 1974." Current Population Reports , Series P-20, 
No. 386, November 1975. 

31. Osso, Nicholas, Adult Basic and Secondary Level Program Statistics ; 
National Center for Education Statistics, (Washington, D.C: U.S. 
Government Printing Office), 1975. 

32. , "Teachers in Appalachia:" prepared for Appalachian 

Regional Commission, (Arthur D. Little, Inc., Research Report No. 12), 
August 1970. 

33. Jones, Sharon, Division of Adult Education, Department of Health, 
Education and Welfare, personal interview on 14 January 1976. 

34. McCharen, K. M. , Director of Instructional Media, Tulsa School System, 
personal interview on 17 February 1976. 

35. Wilson, Ed, Bureau of Education for the Handicapped, Department of 
Health, Education and Welfare, personal interview on 25 February 1976. 

36. Simches, Rapheal, Regents of the State University of New York, 
personal interview on 26 February 1976. 

37. Tawney, James, University of Kentucky, personal interview on 25 February 
1976. 

38. Stallino, Paul, City University of New York, personal interview on 
26 February 1976. 

39. Goldstein, Dennis, Harold Morse, Robert Schuman, Appalchian Regional 
Commission, personal interview 23 January 1976 and 1 March 1976. 

40. Volk, John, "Tailor Made Teaching through TICCIT," Mitre Corporation, 
Volume 8, No. 4, 1975. 

41. Grayson, Lawrence P., "Educational Satellites: the ATS-6 Experiments," 
in Journal of Educational Technology Systems , Volume 3 (2), Fall 1974. 

42. Peavey, Ross, Tager System, Dallas, Texas, personal interview on 
23 March 1975. 



145 

11-88 



43. , Final Report; Satellite Technology Demonstrations , 

Federation of Rocky Mountain States, Inc., October 1975. 

44. , "Using Cable Television for Public Services In Spartanburg:*' 

submicted to NSF 74-8 Phase II, Rand Corporation, January 1975. 

45. Lucas, William, Spartanburg, South Carolina, personal incerview on 
3, 4 February 1976. 

46. Lucas, W. A., Two-Way Cable Communications and the Spartanburg Exper- 
iments , (Rand Corporation), August 1975. 

47. Bazemore, Judich, Spartanburg, South Carolina, personal incerview on 3, 4 
February 1976. 

48. Herrin>>, Gordon, Spartanburg, South Carolina, personal interview on 
3, 4 February 1976. 

49. Colligan, Lita, Rehabilitation Services Administration, personal 
interview in January and March 1976. 

50. Bortz, P., Spougberg, R. , and Vendetti, F. , Broadband Communications 

in Rural Areas ; final report to the Executive Office of the President, 
Office of Telecomraunicatlons Policy, (Denver; Denver Research Institute), 
November 1973. 

51. Paglia, Joseph, Administrative Analysis Division, Police Department, 
Philadelphia, Pennsylvania, personal interview on 1 March 1976. 

52. Philadelphia Police Department, "Appalication for Subgrant Phase 3 of 
CCTV Project," 1973-74. 

53. , "A Study of the Practicality of Closed Circuit TV for 

Preliminary Arraignment," Court Administrator's Office, City of 
Philadelphia, Pennsylvania, 1 July 1975. 

54. Statistical Abstracts ; 95th Edition, (Washington, D.C.; 

Department of Commerce), 1974. 

55. Larson, Donald K. , Agricultural Economist, Economic Research Service, 
U.S. Department of Agriculture, Washington, D.C., personal interview. 

56. Insurance Information Institute, New York, personal interviews with 
analysts in February 1976. 

57. Security/Systems Companies, including ADT Security Systems, personal 
interviews in February 1976^/ 

58. Belcher, Brian and Charles Lowe, TOCOM, Inc., Irving, Texas, personal 
interview. 

59. Blair, Michael, Rueters Ltd., New York, New York, personal interview. 



146 

11-89 



60. Spongberg, R. , Ancillary Signal Systems for Television Innovations 
and Implications , (Denver: Denver Research Institute). 

61. Nllles, J., Carlson, F. , Gray, P., and Hanneraan, B. , Final Report; 
Development of Policy on the Telecommunlcatlons'^Transportatlon 
T radeoff : Supported by the National Science Foundation, Grant 
//39019. 

62. Spectrum Magazine , (Institute of Electrical and Electronic Engineers, 
Inc.), April 1975. 

63. Darco Telemetering Systems, "Discussion Paper," Omaha, Nebraska. 

64. Marks, Raymond J., Public Service Company, Denver, Colorado, 
personal interview. 

65. Eldridgc, Frank, Automatic Meter Reading Via Cable , (Mitre Corporation, 
Report //M72-67), June 1972. 

66. Bortz, P. and Spongberg, R. , Improving Television Service In Rural- 
Areas ; paper given at the National Telecommunications Conference, 
1-3 December, 1975. 

67 . Kaman , I ra , Questions and Answers about Pay-TV , (Indianapolis : Howard 
W. Sams and Co., Inc.), 1973. 

63. Blonder, Issac s. , Plonder-Tongue Laboratories, Inc., Old Bridge, New 
Jersey, personal Interview. 

69. , Barron's Magazine , 19 May 1975. 

70. , "The Way We Will Be. . .Technology Advances that Will Affect 

CATV," CATV Magazine . October 1975. 

71. Woods, Norman, "Microwave Cooperatives Form Basis for Expanded Program 
Services," CATV , December 1975. 

72. FCC Rules and Regulations. 

73. Ashford, Frank, Darco Telemetering Systems, personal Interview on 
4 March 1976. 

I 

74. Walcoff, Philip, The Economic Impact of Adding a yon-Physlclan 
Primary Care Provider Staffed Satellite Facility to a Rural 
Medical Practice , draft report prepared for the Department of 
Health, Education, and Welfare, (Mitre Corporation) October, 
1975. 



11-90 



147 



^^^^l DEVKL^^P^^^'^ AND BROADBAND COMMUNICATIONS 

Wtho^^^^ ^^R'munic^t^®"^ ^^s been coiw.only portrayed as an agent 
°^ ^Ossibl)^ ^*^^°lutiom'»'^y change i;\ Mierican life, the aim here is limited 

Corjgi(ierl"8 the cont:ri^^^^'">n th^t broadband might make to the specific 
^"^lj5 of t^^^^ ^^veiopt"^^ sociied out in recent legislation on the 
'^^3^ct. 

In the l^st decade there has been Increasing concern about the tendency 
°^ Unl^^^ ^^stes pop^^^^^on to concentrate In urban areas. The attendant 
'^°^^^stlon. P°^'^^tton, strain on public services, increase in crime and 
^^^l^j. cha^^^'^^'^tstics °^ "'^ban living ^ave suggested that the present 
Projected ?cal^ Qf urbanization United States may not be de- 

^^^^^le. Cot^^^Tti greatly exacerbated by the riots in Watts, in Detroit, 
other urban area*' ^^"^5 2^3) ."^ ^ ^ result, beginning in 1970, the 
a natloj^^^ growth policy was developed which haO as its premise 
'-^^d to ^'edresg the balance of population between urban and rural areas. 
. ^^escribe^ ^^^h legislation as the Housing and Urban 

^^^^lopment of ^gyo and the Agricultural Act of 1970, and was the subject 
°^ ^ecocinend^^^^ons ^y the Cltlzej^ig Advisory Committee on Environmental 
^^^^tty of ^^^^ ^^-3). Congress also ga^e explicit consideration to how 
°^^h ^^ajige ^fls to t>e ftccomplis^^^^ For example, the Rural Development Act of 
^^^^ ^Imed ^° ^"^Prove the quality of 1^^® ^s well as employment oppor- 
*^^^^ies ^ral ^j-gaS thereby increase their attractiveness compared 
^tban are^^- Concerni^^^ Priority t6 be accorded rural development 
TX of Ag^^^j^^jLture Act of 1970 specified that: 

^ Refer^"^^^ nurn^^ered consecutively In the order of their first 
earance i^ text. The first m-^i.-.r is the reference- The 
number ^^^^^r the dasb is the page number In chat reference. 
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*'The Congress commits Itself to a so»md balance 
between rural and urban America. The Congress considers 
this balance so essential to the peace, prosperity, and 
welfare of all of our citizens that the highest priority 
must be given to the revitalization and development of 
rural areas.'* 

Although the legislation cited is of recent vintage. Federal programs 
for the last forty years have had a great impact upon rural America in such 
areas as agriculture, transportation, electrification, and social welfare. 
Because of the long duration and complexity of change in rural America, 
the approach taken in the Chapter is to try to identify those key economic 
and social forces that seem to underlie the major alterations now underway. 
Subsequently, an attempt is made to show how broadband systems of varying 
configurations might meet the future needs created by the continued 
operation of these economic and social forces. Future needs are addressed 
because the establishment of area coverage rural broadband systems also 
lies in the future; none presently exists. 

Rural-Urban Population Distribution 
And Migration Patterns 

This section explores distribution of population in rural and urban 
areas and recent patterns of migration between these two areas. There 
are two reasons for doing this. First, one objective of rural development 
is to affect the balance between rural and urban population size and, in this 
study, we are interested in the role broadband communications might play 
in such an alteration. Therefore, it is important to identify current 
trends so that it can be seen whether the objective towards which such systems 
might contribute would be helping to initiate a shift in population towards 
rural areas or helping to facilitate (or constrain) a shift which is already 
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occurring. Second, the characteristics of populations in rural areas will 
determine the types of broadband services which can best meet the needs of 
rural people. For example, a high proportion of youngsters implies a 
need for educational service. Medical services are especially important 
to an area with a high proportion of older residents. 

Our investigation in this area resolved itself into a series of 
questions. The material in this section has been organized around 
these questions. As will be seen, not all questions have satisfactory 
answers, or where answers are provided, the data are sometimes less 
complete than desired. 

Definitions 

There are a number of definitions of rural and urban . For example, 
the Department of Agriculture by statute uses several different definitions, 
ranging from open country and places of 1,500 people up to all cities of 
less than 50,000 population. The U.S. Bureau of the Census defines rural as 
"open country residents and people in towns of up to 2,500 inhabitants" 
(4-669). The diversity of definitions has caused the Rural Caucus to request 
a survey of definitions of "rural" from the Library of Congress.^ 

In this section, the terms "metropolitan" and "nonmetropolitan" will 
be used rather than "urban" and "rural". The reason is that the available data 
on recent population trends are organized in these terms. (In overall totals, 
the differences between "rural" and "nonmetropolitan" are not large: 53.9 

^ Definitions of rural and urban are necessary not only to explore 
population trends but for purposes of identifying the applicability 
of various sources of Federal funds to support rural applications of 
telecommunications. This is discussed in Chapter IV of this report. 



III-3 



150 



milJlon were cUiHsiflucI as rural In Che 197*-^ consus; 5A.3 million a.s 
n()ninL»t.rt)()ol Uan. ) 

The metropolitan area is a county in which there is an urban 
nucleus <.t at Jeast ,0,000 peopie. Adjacent couurf.es are included if 
'30% or more of the population conimute to the urban core. If less than 
SOI but more than 15Z of the workers commute, the adjacent county is still 
considered metro if u meets two out of three subsidiary criteria considered 
characteristic of metro areas. These criteria refer to density, degree of 
urbanization and rate of growth. Other areas are classified as nonmetropolltan 
(^♦-669; 5). 

!^''! ^"^ "^'""^^ ^''" ^^^ ^^^^ In M.tro Areas And 
Ho w Many Live In Nonmetro Areas ? ' 

While the overall U.S. population increased from 1950 to 1974, the 
percentage of those in nonmetro areas has declined from 33% to 27%. A 
closer examination shows, however, that the tendency for the population to 
concentrate in metro areas is decreasing. From 1950 to 1960, the percentage 
of population in nonmetro areas fell from 33.3% to 29.0%, a drop of 
4.3 percent. From 1960 to 1970, the nonmetro proportion continued to drop, 
but at a lesser rate of 2.3 percent. Thus, in 1970, 26.7% of the population 
lived in nonmetro areas. Finally, in the period 1970-74, the trend reversed 
itself, with nonmetro areas showing a net gain to 27 percent of the country's 
population, (1950 and 1960 based on data in 6-21; 1970 and 1974 based on 
data in 7-2). 

What Are The Recent Trends In U.S. Population Growth? How Do Metro An d 
Nonmetro Growth Rates Differ? 

f- 

The rate of U.S. population growth is decreasing. Growth in the 1960-1970 
decade was less than in the 1950-1960 decade. The 1970-1974 figures suggest 
that the 1970-1980 decade will show even less growth. 
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When U.S. population growth ifl subdivided into metro and nonmetro 
«rowth» it is clear that growth in metro areas in the last 25 year^ has 
declined more precipitously than that of the U.S. population as a whole. 
Between 1970 - 197A, U.S. population grew by A.O percent whereas metro 
areas grew by only 3. A percent. Nonmetro areas, on the other hand, ^rew 
by 5.6 percent during the same period (7-1) . This is the first time 
in the twentieth century that nonraetropolitan growth has exceeded 
metropolitan growth (2-6). (1950, 1960, 1970 based on data in 6-21; 
197A based on data in 7-2.) 

One Factor Which Could Cause A Shift In Population Betwee n Metro And 

Nonmetro Areas Is Migration. (Another Is Differen t Birthrates.) How 

Have Non metro Migration Patterns Changed Over The Last 25 Years ? 

Betwetm 1950 and I960, migration from nonmetro areas exceeded immigration 

by more than 6 million persons or more than 12% of the 1950 based population 

of 50. A million persons. In the 1960-1970 decade, nonmetro areas still 

lost more population than they gained but by iiu l f the rate of the preceding 

decad e « 

T he 1970' s have seen an actual r eversal of previG-js nonmetro losses . 
Over the last four years, a net of 1.6 million persons moved into nonmetro 
areas, u 3% increase over the 1970 base population of 5A.3 million persons. 
(1950, 1960, and 1970 based on dat.i in 6-21; 1'97A bas:ed on data in 7-2.) 

How Has The Birthrate In Metro And Nonmelro Aroas Affected Pop ulation 
Growth ? 

Between 1971 and 197A, a higher birthrate in nonmetro areas appears 
to have contributed ' to a higher population growth in nonmetro areas as 
compared to metro areas. During this period, the largest metropolitan 
areas of the country showed the greatest decline in birthrates. While 
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fwrtUlty rates of metro and nonrietro areas converged from 19A0 to 19:' \ 
during iho. period cited there appears to have been a diverRence, with 
ht«her rates In nonmetro areas (2-13 ff.). However, higher blrthrate« are 
not the major explanation of nonmetro growth. Changes In migration 
patterns Imve played a predominant role as described above. 

Docs The Shift In Po pulation Towards Nonmetro Areas Represent Suburban 
Scrawl? Is It Simply Migration To Rural Areas Adjacent To Metro Areas ? 

Migration from metro to nonmetro areas does not simply reflect 

expansion of existing urban areas. Of the 1.6 million persons moving Into 

nonmetro counties In the period 1970-74, 62% moved Into counties adjacent^ 

to metro areas. However, 38% moved into counties not adjacent to metro 

counties. These changes are particularly dramatic when compared to migration 

movements In the preceding decade. In which non-adjacent rural counties lost 

2.3 million people. (Based on data In 7-2.) 

MlfiUiroportlon Of Nonmetro Counties Are Expanding In Population ? 

The U.S. Is made up of 3100 counties or county equivalents (5-2). 
Of these, 630 are metro and 2470 are nonmetro. Somewhat more than half 
(1461) of the nonmetro counties are not adjacent to metro counties. These 
are the most rural counties. 

The 1970' s were characterized by a large Increase In the proportion 
of nonmetro counties which are growing, especially nonmetro counties not 
adjacent to metro areas. For example, 84% of nonmetro adjacent counties 
were growing In the 1970-1973 period compared to only 60% In the 1960-1970 
decade. For nonmetro counties not adjacent to metro counties, the change 



^ Counties classified as adjacent are characterized not only by geographic 
proximity but also because at least 1% of this force commuted to the 
metro central county for work (6-12). 
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In Che proportion of growing counties is greater. In 1970-73 period, 
70 percent were growing, where^^s In 1960-1970, only 39 percent were 
growing (6-23). 

Migration patterns are playing a major role in growth. There has 
been a sharp increase in the 70*8 in the proportion of nonmetro counties 
growing by net inmLgration (6-23). 

Is Most Of The Migration Into Nonmetro Areas To The Most Densely 
Populated Places ? 

In absolute numbers, more than half this migration has been to rural 
counties adjacent to metropolitan areas, which are on the average most 
densely populated. However, the sharpest increase in migration has occurred 
In the less densely populated areas. Additionally, within counties of 
both categories, growth has tended to be greatest outside the corporate 
limits of towns (6-22). 

Is Nonmetro Growth Limited To Certain Sections Of The Country ? 

No. As stated in Reference 2 (pg. 7): "As measured by migration 
trends, all states but three (Alaska, Connecticut and New Jersey) show 
it (increased retention of population in nonmetro areas) and two of the 
three exceptions are controlled by events in military base counties. 
Nonadjacent (to metro areas) counties have had some net inroigration in 
every major geographic region." 
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Factors Unciorlylng Rural Development^ 



Ah \\i\a been ohown, there is reason for believing that the long-term 
decline o£ many rural areas of this country is presently In the process 
of reversal. 

The object of this section will be to survey some of the major 
explanations that have been advanced for this development. The third and 
final section of the Chapter will bring these theories to bear in an 
attempt to understand the changes now underway in three principal 
catego. js of nonmetropolltan counties; to Identify the Indicated 
future needs of the rural areas in question; and, finally, to consider 
the role that broadband communications might play in addressing 
these needs. 

De centralization Of Manufacturing 

In the decade of the 1960* s, the principal engine of economic change 
in rural America was the growth of manufacturing. As farm employment 
continued its decline, nonfarra jobs took up the slack snd grew at a faster 
rate than in urban areas. Manufacturing dominated this growth in rural 
nonfarm jobs and increased at an annual rate of 4.6 percent during the 
decade. This growth occurred at the expense of urban areas; by the end of 
the decade 25 percent of all U.S. manufacturing was located in rural areas, 
up three percent from 1960 (8-1). 

^ While it is not the purpose of this study to attempt to break any new 
ground in understanding the factors underlying rural development, 
existing literature on the subject is unsatisfactory in that it does 
not provide comprehensive theories of development that can account for 
recent data on rural population changes. In this section, the subject 
is approached in the form of a critical commentary upon several of the 
prominent theories of rural develooment . In view of the limited scope 
of this study, this analysis is not definitive; rather, it represents a 
useful way to "think about" the subject of rural development. 
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Til 1m ^;ri)wth In rural iruiiuit'acc ur tng — an well as the recent reversal 

of mi ration from rural aroiis — aeoms to uiulermlne the hypotheBla of many 

scholars thjit tlicre will be cver-Incroaslng urban dominance. However, thlo 

hypotlUiMls ]h sclll Influential. To accommodate and explain such departures 

from the h Istoi' I t.'a I treiul rural decline, It has been suftgeatcd that growth 

of manufiiccur ln>.; In rural areas involves dying industries which migrate 

to rural artNiH in search of cheap labor or land. According to this view, 

nothing really changed by such relocation: urban areas will continue 

to take thi' lead in' Inventing and developing products; the rural areas will 

rem..iln the temporary lodging places of dead-end and low paying enterprises 

thai do little to develop further their economic base. Wilbur Thompson 

(U'Ht ribes the process as follows: 

"in ntitional perspective, industries filter 
down through the system of cities, from places of 
>;reater to lesser industrial sophistication. Most 
often, the highest skill requirements decline 
steadily as the production process is r.itionaliiied 
and routlnized with experience. As the industry 
slides dovm the learning curve, the high wage 
rates of the more industrially sophisticated inno- 
vating areas become superfluous. The agin.^ Industry 
seeks out indutitrial backwaters where the cheaper 
labor is now up to the lesser demands of the 
simpl I fled process" C9-8) . 

One team of rcstarchers , after an^ilyzing industrialization in 2A rural 

counties, concluded that rural »..''eas might be permanently condemned to a 

position of inferiority c-ompa'^ed to the rest of the ezonomy: 

"This type of firm (likely t:o relocate to rural 
areas) faces serious problems whene»7er the national 
economy goes through a period of belov'-normal growth. 
Because of the highly competitive nature of their 
induscriet;, and because these firms do not usually 
have large cash rerorves, they are especially vul- 
nerable in pr^riode of tight money, or low consumer 
demand ... ' 
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It may be even more Important to note that 
those industries norimiliy contributing the moat to 
rural growth arc also the industries that tend to 
grow more slowly than the national economy even in 
a period of national prosperity. As the economy 
becomes more affluent, the service Industries grow 
more rapidly than do the manufacturing sectors, 
while within manufacturing itself the 'light' 
Industries most important in rural manufacturing, 
ouch as textiles, food, and lumber and wood 
products, tend to lag behind their 'heavy' counter- 
parts. Thus, in general^ rural induQtriali'^xtion 
can never yield the Game long-run growth ratee ae 
the national eaonomy" (10-60). (Italics added) 

If these analysts are right, and if this kind of industrialization 
for rural America is in some way preordained, then it follows that 
there Is little that broadband communications or any other technology 
can do to alter the pattern. 



The evidence, however, does not completely support this theory. 

While employment in apparel and other low technology industries has 

accounted for much of the sharp increase in rural manufacturing employment, 

an analysis by Claude C. Haren of the U.S. Department of Agriculture of 

nationwide rural industrialization in the 1960* s reveals a far more 

diverse and growth-oriented picture. Haren states that: 

'*Undoubtedly the greatest increment in rural 
areas was in products that found direct or fairly 
direct outlets in consumer channels. But, notably 
within and on the margins of the Great Lakes 
Industrial Belt and in parts of the Upper Southeast, 
many items manufactured by new plant additions or 
expansions were primarily for the industrial market... 

Added or enlarged were firms producing not 
only farm fertilizers, but pharmaceuticals and a broad 
range of industrial chemicals. In addition to 
plants turning out farm machinery and equipment, 
a far greater and increasing number were manufac- 
turing industrial machinery, control equipment, 
transformers, electric generators, motor vehicles 
and parts, and aircraft and aircraft components. 
Blast furnaces, reduction plants, and rolling mills 
were installed at strategic small cities and towns, 
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notably alon^ the Ohio and Miasisslppl Rivers. Even 
niote numerous ami varied were expanaions in metal- 
working facilities for the production of such 
Industrial hardware as dies, machine tools, structural 
metal, stamp Ings, piping, and tubing" (11-433). 

A second development undercutting the theory that rural industrialization 
Inevitably is limited to low technology industries is the demonstrated 
growth In rural areas of precisely that "service" sector of the economy 
that Iws been the hallmark of urban dominance. This will be discussed next. 



Decentralization Of The Service Sector Of The Economy 

Of all the economic developments that might lessen the past trend 
of urban centralization in our society, none would be of greater long-range 
significance than the relative growth in rural areas of the non-goods 
producing service sector of the economy. 

The characteristics of the service sector and the reasons why it has 
been of central importance in understanding the heretofore dominant 
influence of urban areas were eloquently described by Wilbur Thompson as 
follows : 

"The true economic base of the great city-region 
(lies in ) the creativity of its universities and 
research parks, the sophistication of its engineering 
firms and financial institutions, the persuasiveness 
of its public relations and advertising agencies, 
the flexibility of its transportation networks and 
utility systems, and all the other dimensions of 
infrastructure that facilitate the quick and orderly 
transfer from old dying bases to new growing ones. 
A diversified set of current exports — breadth — 
softens the shock of exogenous change, while a rich 
infrastructure — depth — facilitates the adjustment 
to change by providing the socioeconomic institutions 
and physical facilities needed to initiate new 
enterprises, transfer capital from old to new forms, 
and retrain labor. 
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Large places nre also better hnsed to adapt 
to Innovations originating elsewhere. With a wider 
aflflortment of educational Institutions and more 
professional counseling, local workers may be more 
quickly retrained from declining to expanding 
orrupatlons. Reemployment can often be achieved 
within the same local labor market, eliminating 
the very difficult residential relocation 
characteristic of smaller places" (9-8). 



Although metropolitan counties continued to lead In the growth 

oi the aarvlce sector through the 1960*s, there Is now evidence that this 

historic trend as well, may be In the process of reversal. In a November, 

1975, statement before the House Post Office and Civil Service Committee. 

Calvin Beale, of the U.S. Department of Agriculture said: 

"since 1970, employment In all major Industry 
groups has grown at a faster rate In nonmetropolltan 
than In metropolitan areas with the exception of 
government jobs. In o ^/ler worda^ the pace of 
mployment growth in trade^ aerviaes, aonstruation, 
tvanaportation and utilities, finance, and real 
estate haa followed the lead set by manufacturing 
in the 1960*8, and Is more rapid In the rural and 
small town areas than In the metro cities and their 
suburbs. This growth was Interrupted by the current 
business recession, but since the Spring of 1975 It 
appears that the nonmetropolltan areas are recovering 
from the recession faster than the metropolitan 
areas are" (7-3). (Italics added) 



Despite this recent evidence, however, there are still those who contend 
that this rural resurgence Is more apparent than real. In their view, what 
Is being reflected In these statistics Is simply urban expansion In another 
guise, with cities extending their physical limits and presumably the 
location of their service industries — by incorporating adjacent rural areas, 
Commenting upon increased rural growth rates in the Upper Midwest, 
•'ell C. Gustafson of the Upper Midwest Council said recently: 
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"Kucont Iruorpretnt loiiH of thusi' trtMiclH havu UhI 
many pi»opIo to bollcwc th/it urban cxpanHlon lun hukux 
abruptly hnltod or ovon rovcrMod. CloBer Invent iRat ion 
of tliewo (l«ta, eapoc'lally aB they rtflated Lo the 
llppor Ml(lwi»st» Indicate that swch concluiilonH require 
c ItU'l f Irat Ion. Mont of the populat ion growth ir\ 
the Upper Mid wont hao been and continues to be urban 
oxpariHlon, but the range of urban growth has extended 
far Into the countryside and to the flmall towns within 
commuting range of the employment centers. The 
larf;e8t volumes of recent population growtli In the 
Upper Midwest remain near and related to miijor urban 
nroaM" (12-15). 



Art it happ(»ns, there Is another group of experts who have analyzed 
the same outwaril movement of population and service industry from urban 
cores and has founil evidence not of simple urban expansion, but rather of 
the evolution of a new kind of rural-urban hybrid which they label 
•'urban flelH'", These they define as being ''a fusion of metropolitan 
areas and notimet ropol Itan peripheral areas Into core areas each with 
a minimum population of iiOO.OOO persons and extending outward for approx- 
imately o[]e hundred miles, that is, a driving distance of about two hours" 
(13-13). 



Concerning the specific characteristics of these amalgams of cities 
and the fastest growing rural counties, Nlles Hansen found them typically 
to rank high in the following kind of service industries: wholesale and 
retail trade, transportation, finance, insurance, and real estate (13-39). 



The Federal government, although not using the term "urban field", 
has In reecnt years incorporated such hybrids into their adjacent metropol- 
itan areas. According to Claude Haren, 83 metro fringe counties, including 
"a str(^'^g rci resentatlon of essentially rural and partly rural units were 
added in the past several years to the Indianapolis, Columbus, and other 



IU-13 



160 



SMSA'h, primarily on the HtronRth of havlnR specified porcentaKos of 
their work forcoH commuting to the core countloB in which thono and other 
SMSA central cltloH are located" (8-8). 

It cannot now be known with certainty how or whether rural arena can 
ahare In this growth of the HCrvlce Hector of the economy and Htlll maintain 
their Identity. Alternatively, they might wind up being submerged either 
in urban sprawl or In the more scattershot, but still potentially as anonymous, 
character of life in urban fields. The third section of this Chapter will 
address the role broadband communications might play in helping to foster 
a less dislocating, and more rural-centered, form of development. 

Residential Preference 

A third factor that has had a sizable influence upon the relative 
growth of rural areas in recent years has been the growing preference of a 
majority of the U.S. population to live in rural areas or small towns. 

In 1970 Louis Harris and Associates reported that while 68 percent of 
the population lived in cities, only 48 percent expressed a desire to con- 
tinue living there (3-17). Subsequent polls refined this stated preference 
to being one for living in nearly rural or small town areas. However, 
Calvin Beale has pointed out that these polls also indicated that a more 
remote rural or small town area was the expressed second choice of those 
preferring to live in the country (2-16). Another survey cited by Beale 
which dealt with the likelihood of persons actually moving on the basis 
of their stated preferences, showed three-eighths indicating they were "very 
likely" to move to rural areas within "the next few years" (which translates, 
according to Beale, into 14 million potential movers) (2-17). 
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Clonrly, wh.nt'vor (llnaKrcjomont mlKht oxlnt ov«r the flno polntn 
of thcHc amilyHoH, a Ml/.ahlo friictlon of tho urbnn population would profor 
to llvo In rural areaH. 

Of (!ourH«, unluHH there la alflo aome rcallfltlc prospect that theao 
people can Hubttlat In rural areas, aiich an oxpreflsed desire would remain 
of academic intcroflt. The prospect for auch a move, however, has become 
more realistic for an Increasing fraction of the urban population. 

First, as cited by Nlles M. Hansen, jobs are increasingly less resource 
and land-tied. While this does not dictate a shift from urban to rural 
areas, it does permit vastly increased mobility: 

"It has been estimated that whereas less than 
forty years ago nearly 30 percent of the labor force 
needed to be located close to natural resources, 
today only 7 percent are resource-bound. Thus, the 
great preponderance of workers now are potentially 
•footloose* or must locate in proximity to consumers 
who themselves are relatively footloose, and economic 
opportunity is associated less with land and natural 
resources and more with the presence of capital 
and human skill" (13-8). 

Second, the combination of increased disposable income , governmental 
program^ such as the Interstate Highway network, early retirement, increased 
vacation time, and changing lifestyles favoring outdoor recreation, has led 
to and made possible increased population movement to rural areas. Although 
some of the data cited below have probably changed due to the recent 
recession, Hansen's 1973 description of the many factors at work gives some 
indication as to why more dissatisfied city dwellers have been able to 
vote with thetr feet: 

"In the past metropolitan growth has tended to 
draw off productive population and investment capital 
from hinterland areas, but in the future centrifugal 
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furium will rcvorHo thhi pntturn. For oim tlvlnKi 
tlui hlutorlandH luwo HpacOi nriMUiryi atu) communLtlon 
timt nr« Iucr0a«lnf5ly at tract tvu to mwtropolttan 
populnt loHH. Domatui tor thoHt» roflourcoH la luUnK 
^rrutrMtcn) by riMlnn rc»/il Lncomui greator l»itiurci, 
and IneriwiNinK mobility. Poriional Income In 1972 
has been ustlmatiul nt $920 billion, a Kaln of almoHt 
50 purcont In a flvo-ycar period. Over 40 million 
Americana now work under employment condlClonH QntitllnK 
them to three-wook vacations. Federal law now provldoB 
I'lvi? three-day weekends each year, and a trend toward 
a four-day work week Is clearly In evidence, with 
about two thousand companies now following this pro- 
cedure. Earlier retirement has been encouraged by 
Improved pension plans and hlp,h l»ocial Security 
benefits. Access to nonmetropolltan hinterlands has 
been vastly Improved; for exomple, when the Interstate 
Highway System Is complete an estimated 3.5 to 7.5 
million acres will be opened for development. 

Dollar sales of leisure equipment (an estimated 
$105 billion In 1972) have increased by 52 percent 
over the past five years, reflecting an accelerating 
desire to 'get back to nature'. A survey by the 
Department of the Interior indicates that three quarters 
of the American population nine years of age and older 
Is involved in some form of outdoor recreat ion .. .More- 
over, about two million American families own second 
homes used for vacationing, and the number is increasing 
each year by from one hundred and fifty thousand to two 
hundred thousand units. • .About one third of the total 
mileage driven in private automobiles is devoted to 
getting to and from vacation areas. Clearly, satisfying 
leisure-time desires already represents a major oppor- 
tunity for many nonmetropolltan areas, and growth 
prospects in this regard have few parallels'* (13-13). 

The lengthy list of enabling factors Just cited is the more impressive 
because of its sweep and diversity. Should economic conditions, for 
example, cause a downturn in outdoor leisure activities, other trends 
less susceptible to short ^ >m economic fluctuations, such as the increased 
use of rural areas as rot r-c'incat locations, could help to sustain the long- 
term shift to these areas. In this connection — and this might presently 
be helping to counter the effect of downturns in other economic activities 
affecting migration to rural areas — it is relevant to note that so-called 
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rurni '*r<M ! ri'thiMU** t^ountlori (liot lnnl^?rat Ion of I pi^rroiU or Ru>rtt 
jhTHotoi f»0 .inti oVi't) liavi' t.ikiMi t-hi* loiul i\n moMt rap hi I y K^rowInK 

i'l.'ifiM ot nonnu't ro rounlloH In t ho IT/O'ii (;*-lO). KviriluM* ti> iIUm p<»Inl, 
IUmIc li.ut tli?H hu'ulMtuHl 60 nonmot ropol (tan countii'M in wliidt llu* numlior of 
rt'tlrorn r«'i-olvln^' Sorlal Socurlty paynn-ntH IncrtMitivt) by mort? than 50 
pvrriMU hi'l wiHMi M)/0 .mil P>/'> In li)tal, "rotln»'rmMit" count Ioh In 

rural arraM now .irroant Tor a popiilatlon of 8.7 million In 17? Ht?i)araLo 
count loM (/-II). 

It It I.M Ilkuly that Mome alzablu fraction of the urban population 
will contlnui* to profi?r living In rural aruafi and small townri, and If the 
4?volutInn of the U.S. economy maku8 It Incrcaaln^ly posfllble for c Ity-dwollurH 
ti) act upon their pref oruncert , then the quality of public services and 
the amenltlejj offered In rural aronH becomes eapecially Important In affecting 
the future course of this migration. Once some sizable fraction of the American 
population Is not required to live In a given area bec.ujse of sheer economic 
necessity — and an soon as their movement is able to be more voluntary and 
discretionary — then relative attractiveness for daily living becomes an 
Important factor affecting rural growth. This development and the possible 
utility of broadband communications in Improving the quality of public ser- 
vices In rural areas will be further addressed In the next section of this 
Chapter. ^ 

^ It should ho emphasized that this survey of the factors that underlie 
the recent reversal of urban dominance In population growth has been 
highly selective. Left out were such factors as the location of state 
colleges and other state facilities, and the revival of such traditional 
rural enterprises as mining operations, both of which have been Identified 
as causes for growth in rural counties not adjacent to metropolitan 
areas (lA-15). Also omitted in trying to distinguish the common i 
denominators of rural growth was a stated 
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recognition of the diverse nature of rural America. It is far from the 
case, for example, that every rural county within two hours driving 
time of core cities can be considered as part of an "urban field". 
Nor is it true, as another example, that decentralization of manufac- 
turing has made its influence felt in all rural areas. As described 
by Claude Haren, an equally large or larger number of nonmetropolitan 
counties has not been affected by industrialization, especially in 
the areas of the Great Plains, the Intermountaln Region, and Alaska (8-12). 

This selection of decentralization of manufacturing and decentralization 
of the service sector of the economy, plus residential preference, 
as the major forces underlying the recent population growth in rural 
America does not reflect a conclusion that only these forces are of 
sigificance. At the same time, it should be noted that decentralization 
of manufacturing and of the service economy are the principal dis- 
tinguishing characteristics, respectively, of those nonadjacent and 
adjacent rural counties that have shown the greatest growth in recent 
years. Residential preference, in turn, seems to have accounted for 
that rural growth which is not strictly economic in origin. 
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Rural Needs And Broadband Communications 

The foregoing commentary addressed two basic questions: 

• how is rural America changing? 

• what are the forces underlying these changes? 

It was suggested that the decentralization of manufacturing and of the 
service economy, each with its unique implications for rural areas and 
each roughly descriptive of the respective course of development in the 
two major categories of growing rural counties, seemed to underlie the 
growth in rural population. A third factor — residential preference — 
was introduced as a factor likely to be of importance in both categories 
of growing rural counties. 

It is now necessary to spell out the future problems that might be 
created by the continued operation of these forces. Subsequently, broadband 
communications will be considered in terms of the role it might play in 
helping to resolve such problems and meet rural needs. In so doing, three 
major categories of rural counties will be considered: 

• Turnaround Acceleration (service sector decentralization) 

• Turnaround Reversal (manufacturing decentralization) 

• Declining 

Turnaround Acceleration Counties 

Hansen characterizes "turnaround acceleration" nonmetropolitan counties 
as those which grew rapidly in the I960' s after having gained some popula- 
tions in the 1950' s (13-4). Typically, these counties are adjacent to or 
near metropolitan areas (13-32). They are further distinguished by growth 
in the non-goods producing, service ^rpctor of the economy. 
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Nature of change and Its problems . On the surface, rapid growth and 
association with urban centers has been beneficial to the residents of this 
category of counties. Recently published analyses of the l960's by the 
USDA^s Economic Research Service confirm what other studies have found: 
economic "well-being'' increases regularly as one moves from the most 
rural to the most urban parts of the country (15-64), and growing 
communities generally have "younger age structures, higher socioeconomic 
status » and higher labor force participation rates that suggest greater 
economic opportunity" (16-1). 

tt is not the purpose of this study to express judgment as to whether 
increasing urbanization has been as beneficial to the people concerned as 
these economic indicators might suggest. Nonetheless^ assuming that a high 
level of rural growth of this kind is desir^^ble> it is possible to 
distinguish associated developments that might hinder it in the future. 
Among these are: (1) the overload on community services created by rapid 
growth; and> (2) the heavy dependence of these areas upon the automobile 
and their consequent vulnerability to restrictions upon its use. On the 
other hand> if the assumption is made that rural development is desirable 
only to the extent that it contributes to preserving some degree of autonomy 
and independence > while still permitting rural people to share in the 
material benefits enjoyed by the population at large, then there might 
be some cause for concern about the basic and long-term effect of growth 
in this class of rural counties. 

Turning first to the heavy demand that might be placed on existing 
community facilities, Beale believes that growth rates in a large number 
of rural areas already are sufficiently high to cause concern (7-3). 
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Although natural increase still is the primary cause of population 
growth in rural areas, 1970 Census statistics showed a direct relationship 
between rate of growth and net inmigration, with the most rapidly growing 
counties typically receiving the highest percentage of newcomers (16-2). 

Besides the added burden on community facilities created by new 
residents, It also should be noted that the overall median age of popu- 
lation In growing rural counties is almost two years less than that of 
declining counties (Implying more families of child-rearing age, and a 
greater requirement for schools) (16-8). 

The second factor that might adversely affect further development 
of this class of rapidly growing nonmetropolltan counties is their 
heavy dependence upon unrestricted use of the automobile. Especially In 
the case of rural counties that make up extended "urban fields", gasoline 
rationing or high gasoline prices could have a catastrophic effect upon 
development and upon the lives of those already residing in the areas. The 
following description shows how extensive this dependence upon the automobil 
can be: 

"Just as the compact nineteenth-century city 
gave way to the metropolitan area, so tt)dav the 
Standard Metropolitan Statistical Area (SMSA) 
is giving way to urban fields which may include 
whole regions within a two-hour driving radius 
of the central cities. Increased incomes, leisure, 
and accessibility have permitted a growing number 
of persons to avail themselves of opportunities and 
amenities throughout their respective urban 
fields. Thus, many persons who work. in SMSA's 
may reside in nonmetropolltan areas where resi- 
dential amenities are more agreeable, and many 
persons who live and work in SMSA's regularly^ 
go to nonmetropolltan areas for tourism, recreation, 
second homes, and retirement .. .Moreover , urban 
fields need not be limited to areas contiguous 
to SMSa's. Areas with attractive recreation-tourism- 
retirement-second-home features may expand because 
of demand generated by metropolitan residents who 
live well beyond commuting range" (13-160). 
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Finally, there remains the more speculative aspect of growth in 

rural communities that are part of urban fields — that is, the possibility 

that the remaining Independence and sense of community enjoyed by rural areas 

might become further submerged in the urban-rural sprawl of widely separated 

shopping malls and interstate highway-associated manufacturing plants. 

Thompson's description of the poverty pockets and social ills that have 

been a by-product of the process of metropolitan expansion is indicative 

of what might well occur in some rural sections of the geographically more 

extended category of urban fields: 

A growing population is accommodated, in part, by 
horizontal expansion, sweeping over the surrounding 
rural areas. Greater distances must then be traversed 
if any semblance of economic and social unity are to 
be preserved — if, that is, the urban area is to be 
more than a collection of urban villagers in accidential 
proximity. . .y'^ze poor have nearly always lived on the 
other side of the tracks^ hut the distances were short 
and contacts frequent^ as in the schoolrooms and town 
halls. But the all-slvm block becomes first the all- 
slum school y next the all-slum community — the ghetto — 
and threatens now to become the all-slum municipality. 
What was once, if not benign, at least digestible apartheid 
at small scale portends on a larger scale unemploy- 
ability, antisocial behavior, and, ultimately, 
recourse to even more centralization of authority. 
Slum schools that graduate unemployables and 
political enclaves of the poor that lack the tax 
base to support minimum public standards of health 
and safety invite either state or federal interven- 
tion. . .We are learning the lesson that a social 
structure, such as residential segregation by income, 
which may be viable at small scale is not necessarily 
viable at very large scale" (9-35/36). (Italics added) 



While it can.iot be predicted that urban fields will evolve in quite 
the manner described, the process at work in the development of urban fields 
bears some resemblance to that involved in metropolitan expansion, which 
was described by Thompson as follows: 
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"New modes of transportation and communication 
permitted great cities to dominate small cities and 
other communities in their surrounding tributary 
area. These uut lying communities, heretofore 
relatively autonomous, became srbordinate tn rhe 
metropolis ©nd integrated with it. Hence, nor 
cities in /e.ieral , but metropolitan cities in 
particular dominate contemporary American societ/" 
(15-3). 

The additional point to be made is that, however urban fields might 
evolve, the physical location and relative influence of service center? — 
ont:e established - are likely to be permanent in nature anc. self-perpetuating. 
As described by Thompson in explaining the historical dominance of cities, 
"factories come and go. . .a commercial bank (or similar service enterprise) 
that has efficiently served first a carriagemaker then an early automobile 
firm and then an airframe manufacturer (survives them all)" (9-15). In 
short, whatever inequalities come to be built into the evolution of the 
service sector in urban fields — and it was suggested that some rural sections 
might be bypassed entirely — they could become lasting. 

Alternative course of development . Communication systems, as with any 
other element of a community's infrastructure, are likely to be functional 
and viable to the extent that they mesh with the dominant needs and activities 
of that community. In rapidly growing nonmetropolitan counties, as we have 
seen, the dominant economic activity is that involving the growth of the 
service sector. Thus, while this category of county might come to 
experience the overload on community facilities which comes with rapid 
growth, and could benefit from the related public broadband services described 
in Chapter II, their future is likely to be most affected by the pattern 
In which this service sector evolves. Therefore., the effect which commercial 
broadband services might have upon this evolution is of most concern. 
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Nonetheless, it is not enough to know that the broadband services 
most important to the development of these counties might be the commercial 
services describe, in Chapter II. There also has to be some understanding 
of the purpose and function they might serve, which, in the case of this 
rapidly growing category, might be in helping to preserve some of the 
existing small towns and as well as helping to enable a more equal sharing 
of the prosperity of the larger region. However, since we are dealing with 
the future utility of broadband systems, it is necessary to have some idea 
as to how such counties might counter the future dislocating effects of 
growth in the urban field. Thus, in the case of these counties, as well 
with the Turnaround Reversal and Declining categories to be considered later, 
an alternative course of development will first be hypothesized and then 
the contribution that broadband systems might make to furthering this course 
of development will be considered. 

It was earlier suggested that there might be an uneven sharing of 
benefits in urban fields, with some rural areas bypassed and others becoming 
isolated dumping grounds for the poor and untrained. At minimum, the 
growth of large-scale regional shopping centers and service industries 
widely separated and linked by high speed highways, could lead to the demise 
of rural communities as surely as have the previous encroachment of sub- 
divisions and the other elements of suburban sprawl. 

Thompson suggests an alternative that is compromise to the very 
large-scale regionalization of the urban fields, on'e which ''emulates" the 
features of large metropolitan areas while still preserving the identity 
and prosperity of the smaller places in it. Scaling down the size of 
towns described by Thompson and substituting rural communities for the small 
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urban areas referred to, it does represent one alternative course 

development that -^ould prove less dislocating and disruptive to th 

inhabitants of this category of rapidly growing rural counties: 

"The small urban area might, instead or in 
addition, simulate greater scale. A number of 
small- and medium-size urban areas, connected 
by good highways and/or rail lines may form a 
loose network of .interrelated labor markets. 
With widespread ownership of automobiles and 
a well-developed bus system on expressways permit- 
ing average speeds of 50 miles an hour, the 
effective local labor market would extend 
radially for 25 to 30 miles around one of 
the larger urban places. A couple of small cities 
of, say, 25,000 population, with two or three 
main industries each, plus a half-dozen small 
one- or two-industry towns of half that size 
add up to a 100,000 to 200,000 population. 

The local labor market could then achieve 
the scale necessary to offer the counseling and 
teaching so critical in our rapidly changing economy. 
Area industrial development efforts could be . 
coordinated, including common research and industrial 
parks. Tn North Carolina, a state filled with 
small~ and medium-size urban areas, a research 
and development triangle has been created in the 
Chapel Hill-Durham-Raleigh area, which is 15 to 
30 miles on a side and encloses about a quarter 
of a million people. 

In such complexes, both public and private 
investments could be planned strategically. Instead 
of many small, bare community halls sprinkled 
across the area, one spacious, acoustically pleasing 
auditorium could be built. In place of a couple of 
two-year community colleges staffed as extensions 
of the local high schools, a strong four-year 
college could be supported. Nearby and inexpensive 
higher education — commut^^r colleges — may be 
critical in holding the area's talented young 
from middle- and low-income homes, and perhaps 
in attracting those families in the first place. 
Again, museums, professional athletic teams, complete 
medical facilities, and other accoutrements of 
modern urban life could be supported collectively...' 
(9-27). 
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Role of broadband c ommunications . Whether the availability of broadband 
systems will enable greater decentralization of service Industries and 
more even growth within an urban field remains to be demonstrated. Leaving 
to Chapter IV the discussion of how such systems In practice could be 
developed, the task at hand will be to consider whether broadband systems 
might enable the kind of decentralization contemplated in the model pre- 
sented above. 

On the general subject of decentralization, the National Academy of 
Engineering (NAE) report on "Communications Technology for Urban Improvement," 
stated that "the viability of (rural decentralization) Is enhanced by the 
transition of the United States economy from a manufacturing to a service 
economy. It Is the service sector. . .which is expected to make the greatest^ 
use of telecommunications" (17-171). 

Also cited In the NAE report was a British government report on the 
establishment of the "Green Belt" around London which concluded that 
"...the main factor deterring business and Industrial decentralization has 
been the reduced operating efficiency due to the absence of fully adequate 
communications facilities" (17-173). 

To some extent, the cited barrier of Inadequate communications apparently 
has already been breached, as shown by movement of corporate headquarters 
from cities to suburbs: 

"What began as a minor movement In the middle 
1960* s has become, by 1971, a mass exodus whose 
true dimensions are beginning to be vl- . only 

one central city. New York, where the ration 
of economic activities at the cjnter Is gi-ea-.r^st . 
In 1965, New York City was the home office for 
more than 125 of top Industrial companies In the 
United States. By 1971, at least 24 of these companlf:.s 
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had decided to leave New York City for the surrounding 
suburbs, nuiinly in New Jersey and Connecticut. Although 
the decentralization of office (employment seems most 
advanced in New York, other cities such as Detroit, 
St. Louis, Philadelphia, Baltimore, Houston, Atlanta, 
and Los Angeles are beginning to experience corporate 
moves to their suburban rings that rival Che outwar.i 
movement of bluecollar employment in the 1950' s. 

Private corporations are not the only example 
of large national organizations that are electing 
to Leave the central city for the suburbs. In the 
Washington, D.C. area, for example, where the Federal 
Government is the largest employer, major government 
offices have been moved out of the city in recent 
years, and for much the same reasons that affect 
private decision making in the area of location policy. 
Among the agencies that have emigrated are the 
National Bureau of Standards, the Atomic Energy 
Commission, the Geological Survey, the Bureau of 
the Census, the National Institutes of Health, 
the Navy Department, the Central Intelligence Agency, 
and the Weather Bureau" (18~A63) . 

Neil Gold, in a research report for the U.S. Commissiv^n on Population 
Growth and the American future, identified advances in conraiunlcations 
technologies as being one of the principle factors enabling this corporate 
decentralization. According to Gold, "as the effects of this technology 
began to be widely understood in the middle 1960's, a segment of corporate 
leadership concluded that the economic, social, and psychological benefits 
that would result from relocating their headquarters in the suburbs were 
an effective counterweight against the loss of physical proximity and 
the dally visual contacts characteristic of doing business in the urban 
core" (18-463), 

The NAE report cited earlier takes Gold's point a step further by 
arguing that "the inventions have already been made to permit the design 
of special communications systems which will allow these (service) 
activities to be conducted ... in small communities scattered throughout 
the nation" (17-170). In the judgment of another British study group 
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cited in the NAE report, the specific usages of broadband conununlcatlons 
In linking widely separated operations are likely to Include "graphic 
display, rapid facsimile, computer and data access, conferencing..." 
(17-173). 

Concerning the application of the Innovations, the most definitive 
experimental Indication of feasibility Is likely to come from the HUD- 
t-u. ded "New Rural Society" study now being conducted by Dr. Peter C. Goldmark. 

-nile the New Rural Society project, when completed, could furnish 
hard evidence on the practicality of decentralizing service sector 
activities to rural areas, there Is some question as to whether the rural 
area of Connecticut being studied Is comparable In terms of economic 
characteristics to the rapidly growing nonmetropoUtan counties considered 
to be typical of the category of urban fields. In other words. It might 
be that the New Rural Society project will be most useful In Indicating 
the role of broadband communications in rural areas just beginning their 
turnaround from a state of decline (see below). 

Summing up, based upon a theoretical understanding of the value of 
broadband communications systems In facilitating the decentralization a. the ' 
service sector, broadband systems could contribute to rural development 
and could enable greater dispersal of Industries throughout an urban 
field. Like the chicken and the egg, however, the broadband services 
Involved win not be offered until proved economic - and they will not 
be proven economic until integrated Into an actual system. On the assumption 
that knowledge as to value and feasibility might attract potentlal^system 
operators and break the chicken-egg cycle. Chapter IV will examine how 
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commercial broadband services might pay their ovm way In a full service, 
area-coverage system. 

Turnaround Reversal Counties 

This section will address that category of nonmetropolitan counties 
whose growth has been most associated with an increase in manufacturing 
employment. Unlike the faster growing Turnaround Acceleration group just 
discussed, counties in this category do not tend to be located in close 
proximity to metropolitan areas. As the term implies, "Turnaround 
Reversal" are counties in transition .that have recently emerged from a 
period of decline. Hansen includes in this group those 

counties that gained population in the 1960's after having lost population 
in the 1950* s (13-A). 

Nature of rural change and its problems . As outlined earlier, the view 
is still common that the type of manufacturing plant likely to relocate 
to rural areas will be of the slow growth, lov technology sort that is 
unlikely to stimulate further development or otherwise improve the economic 
base of the host area. By contrast, it was shown that actual samplings 
of new industry locations in rural areas reflected a far more diverse 
Industry mix than the "urban cast-off" theory might suggest. As described 
by Claude Haren» many industries located in rural areas in the 1960* s 
were of the kind previously associated with urban areas and included 
a sizable number producing machinery and industrial components of all 
kinds (11-A33). 

Although there were rural areas in the 1960*s, particularly in 
Appalachla and the Ozarks, where employment grew primarily as a result of 

III-28 



176 



the relocation of apparel and other low technology industries, there also 

was evidence of relatively depressed rural areas moving up the ladder of 

industrial diversification. Hansen described this process as follows: 

"...the process of industrial filtering does 
eventually lead to the upgrading of both manpower 
qualifications, types of industry, and incomes. 
These phenomena are clearly in evidence in the 
South. The industrialization of the South was 
initiated in large measure by the movement of 
textile mills from New England and other northern 
areas into the Piedmont region of the central Carolinas. 
The textile mills in turn generated other activities. 
For example, by 1970 there were 214 establishments 
in the South producing machinery for the textile 
industry. In addition, there were 65 chemical 
plants involved in producing synthetic fibers; 
the bulk of these plants were in the states 
where substantial textile production has concen- 
trated. Suppliif. of dyes and other processing 
chemicals were also stimulated by the movement 
of the textile industry. The growth of manufac- 
turing in the Carolinas, especially North Carolina, 
was followed by similar expansion into Georgia, 
Decentralization next spread to the Tennessee 
Valley, which has managed to achieve a higher 
degree of industrial diversification than either 
the Carolinas or Georgia. More recently, the 
states of Mississippi and Arkansas have entered 
the lower rungs of the filtering process" (13-163). 

Although detailed statistics do not exist for the specific class of 
Turnaround Reversal counties being discussed here, it can be inferred 
that growth in manufacturing employment probably has had a beneficial 
effect. While some net outmigration is still taking place in some of these 
counties, the headlong exodus that characterized earlier days has been 
at least arrested. Referring to the USDA analysis cited earlier in the 
discussion of Turnaround Acceleration counties, these counties are 
likely to have shared in the general attributes of growing rural areas, 
which were found to be favorable i • erms of income, age distribution, 
and labor force participation. In Lhe meantime, these manufacturing-growth 
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related counties typically have not been burdened with a heavy Influx of new 
residents, despite the fact that new jobs In the 1970*s were being created 
at a rate well above the national average. 



In these counties, it is not the present, but rather the long-term 
outlook chat might be of concern. And it is the long-term ability of these 
counties to share in the growth of the service sector that is coming to 
dominate our national economy, that is open to question. Even granting 
that life in these counties will remain attractive to the extent that 
change is slow and the population stable, can these communities preserve 
their relative share of the natlon^s material goods while depending upon 
manufacturing for employment? Or, must the *move In order to stand still*: 
I.e., must there -be some growth in service sector industries if they 
are not to be confined to a constant share of the diminishing sector 
that is manufacturing employment in this country? 

To this point, Claude Haren, in a study of rural industrialization 
in the 1960's, offers evidence which suggests that growth in the service 
sector has not necessarily accompanied or followed an increase In manufac- 
turing employment: 



"In accordance with national trends, changes in 
the service-produaing groups, particularly at the local 
or mall-area level, not only diverged from hut often 
ran counter to shifts in manufacturing and other goods- 
producing industries. In some instances the lack of 
a more substantive increase in nonbasic employment was 
attributable to the well-developed system of shopping 
facilities, hospitals, schools, and so on, already 
available either ii; the immediate or adjoining commun- 
ity, or at a regional service center. The retention of 
purchasing and related functions at corporate head- 
quarters and similar trade leakages or complete or partial 
tax abatement often seriously delayed the accumulation 
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of investment capital and fiscal resources required to 
underwrite much-needed improvements in community and 
business services and facilities. All too typically, 
a high proportion of increased payrolls went to 
nonresidents, or added work opportunities resulted 
In the substitution of local employment for Jobs 
formerly held outside the immediate area*' (11-A3A). 
(Italics added) 

Beale, In ariotlv^r study of patterns of growth, found that "...the business 
functions of many very small towns have diminished even though the housing 
function has not" (20-35). Beale concluded that these small towns have 
been sustained only through extensive commuting of their residents to those 
larger centers that picked up the business and service facilities formerly 
located in the small towns. 

Alternative course of development . It was suggested earlier in the 
discussion of Turnaround Acceleration counties that connunications systems, 
like any other element of a community's infrastructure, are likely to 
be functional and economic only to the extent that they mesh with the 
dominant activity in that community. 

Since the counties now being discussed are manufacturing-centered in 
their growth and tend not to be located in close proximity to metropolitan 
areas, it would be unrealistic to expect that the establishment of broadband 
communications systems, in and of themselves, would lead to the burgeoning 
growth of service industries that was found in Turnaround Acceleration 
counties . 

Absent those other conJliior.i that, enable significant growth of the 
service sector, among which is association with dynamic metropolitan 
areas or the hybrid urban fields, the most that probably could be accomplished 
for the present is to forestall further erosion of existing service industries 

Tll-Jl 



179 



In these cormun 1 1 ies, ennblln^ tlK?lr suhsciqtitjnt ^'xpansion whoi^ economic 
corulltions permit. 

Concern in the non- economic stimulus to cU;velopmenC In those counties, 
thti potential 3ec»mr> clearer. Although attractiveness to the retired and 
seml-ret Ired will vary dependent upon geographic location, many counties 
could capitalize upon the J?rowing desire and ability of urban dwellers 
to live in the country. To do so, however, it seems lively that these 
counties would have to be able to ofler a reasons nli s - 'ird of community 
amenities and facilities. As pointed cut earlier • ;ible stake 

In attracting this segment of the urban population it. F'/.ble and growing: 
so-called rural "retirement" counties have been the most rapidly growing 
class of rural counties thus far in the 1970' s and now account for a total 
population of 6.7 million in 377 separate counties. 

Role_g/_ b iT o a d bci n d c omri it in 1 c ■ 1 1 1 on s . Although service sector need for 
and use of broadband comnjunica tions are not likely to form the leading 
stimulus to the establishment of broadband systems in these manufacturing 
growth-related r-iun'ries, still, as will be discussed in Chapter IV, 
any broadband system, if it i? Lo be feasible for area-wide rural coverage, 
p resupposes its full use for both public and commercial services. While 
dedicatcrJ commercial links are not likely in these counties and while the 
use of cable cb:.nncis will be less intensive than in their more rapidly 
growing counterparts, the broadband system at least can be in place — and 
available for inr-reased and more extensive business and commercial use 
should the need arise. In the meantime, the basic system, in the manner to 
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be dt^'.c.Ibed In Chapter 1.V, r(Mil(I be buiic .iiid paid for on the basis of 
jirovldinK those i.Mitc rtainiuent and public service uses described in the 
second (;ha|)lor of this report. In the latter uses, these systems could 
ht'lp to provide that improvement in public services necessary to regain 
existing; population as well as to help attract ihe retired and semi-retired. 

The reversal of migration from rural areas and the relative increase 
in employment in rural versus urban areas has not been shared by all rural 
a ro.'is . 

Although the number of nonmetropol itan counties losing population 
has decreased from approximately 1,300 in the 1960's to 600 in the period 
1970-73, the 600 losing population represent 25 percc^^ of all rural 
counties and enctimpass sizable areas of the Great Plains western Corn 
Melt, southern Appalachian coal areas, and the old Cotton Belt (21-30). 

Nature of rurnl c hange and its problems . Declining counties tend to 
be those tn which gains in man'sfacturiug and service employment have not 
counter-balanced losses in the mining and agricultural sectors. Of 
great Importance to the future of these counties is the exodus of working 
a^e rei;idents and the steep increase in the proportion of the elderly 
and the young: in 1970, the median age of the population in declining 
counties was almost three years greater tr • rhat in >;rowing counties (16-40), 
and Beale has identified 80 declining counties in which the median age 
has exceeded 40 vears (20-24). 
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Dt'cliius in nu'iny Instances, lias tendetl to Uu^d uvou i.ts».?lf, As pt)lnt».Hl 

t)ut by lirnwn, the ).',reat majority of counties thai lost population In tlie 

19/0-7J pLTiocI also lotjt tlurin^ tin* 1960's (16-2i). lica 1 v cU-Rrribes 

hnw tliL* pnu'oss of cluHrUnu can be se M -perpet ua t in^» : 

"The Important point is that any community reaching 
this condition is certain to be cluiractcrized by an 
untisually hl)?h d*.»5^ree of influence by the elderly on 
comnunity government, by disproportionate problems 
of providing housing and services for the elderly, 
and by a scarcity of young able-bodied labor force 
or potential future labor force. The latter two 
problems may be aggravated If the population density 
is ;iparse and the typical government units are 
sSmalL, as Is commonly the case in the Plains. Ft 
is not impossible to break the momentum of siicli a 
trend, but the condition apparently tends to feed 
oil Itself. What psychological support and incentive 
'oL'S a ynung adult have to remain in a community 
where the overwhelming majority of his peers and 
siblings have left or are about to leave? There is 
.ilniosc the force of a dcua ex machina needed to 
break the cycle" (20- '^A). 

At the same time that the severity of these problems should be 

nderstood, it should also be recognized that not all rural counties in 

this category are experiencing the same rate of decline, and all are not 

in the predicament described above. Concerning the rate of decline for 

e.uimple, a majority of rural counties losing population in the 1960's lost 

less than 10 percent over the course of the decade (16-37). 

As will be further discussed below, the range of population decline, 
relative economic opportunity, and state of community facilities vary 
greatly among counties in tlie declining category. As the needs of individual 
counties vary, ■« so too will the utility and configuration of the broadband 
systems that might serve them. 



' y.SL ,t,:iJ_^trs,<:> nj |lov<-' lopnum t _ ' " : j s i ch ange co untiles) . f n c he 
vluw of H/ nscn and Brown, some rura) counties have ht'..»n able to sur.et'.ssf ully 
a(j.»t)L to a det'line In population and uMnaJn viable places in which to live 
(] J~17; [6-2]). Others by contrast, t(.ive experienced a degrte of deterior- 
ation In c'oinnuinltv services that has been as severe as the?r drop In population. 

In considering^, the course rural development and the possible role 
of broadband coriuiiun lea t ions in declining areas, therefore, some account 
should be taken of the differing decrees of change that might be entailed 
in reversing or arresting d^jcllne In these areas. To preserve some sort 
of rough distinction in the discussion that follows, declining counties 
will be v'.rouped under the headings of "modest change" and "major change", 
'rhr)se in which development might entail a modest degree of change will be 
(.'•■ins ide red first. 

Hanr.en's analysis of some rura' counties of the Great Plains reveals 
:n .ipparcMi' par;idox: the same areas that generally experienced heavy 
i.^pul.at'-m losses for several decades also ranked first in the country 
in te-ms of rue of increase In income, "...rising from an annual rate 
of chr- »c of 2,9 percent in the 1950*s to 6.2 percent in the 19^=' *s (13-17). 

Bro\m, in a USDA study cr growing and declining counties, stated 
that "...one v^annot roncJude that.,. all declining areas are being bypassed 
by rhe procjs ^f nc^tlonc 1 economic growth." Population decline, in Brovm*s 
view, may not on.l ^ ri ? transitory, but also "...may reflect a period of 
=vJju.^tme-u in h ^-.-poT^fer needs of --^^-riculture, forestry, mining, and other 
->:tra<:tive in^aistr M s'* (16-2 3). 
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[Kk'S thu t.»"ld< ■■ IndtCciL,' ihit the residents remaining behind in some 

dec I In In).; are,iri li^tciln a Loleriible level of economic activity and 

standard o( 'fvlr ianstMi thinks it does: 

w [fi difficult to compare the situation 
la «''reat PL? ins, the Upper Ore.it Lakes, northern 
New Knj>land and other relatively prosperous areas 
having heavy outmi^»,ration with the situation in areas 
.AirU as central Appnlachia, South Texas, the southern 
Atlantic Coastal Plains, and the Mississippi Delta. 
In the Creat Plains, for example, outmijjrants liave 
^k-Mierally been well prepared to take aJvantaj^e of 
economic opportun i t ies in other are-'^c . Of course , 
Che population left behind has a relatively high pro- 
portion of older people and it is often difficult to 
maintain essential services for a widely dispersed 
[)opulation. On the other hand, agriculture is viable 
and there is relatively little poverty. In addition 
to savings and farm income there is considerable Income 
from the Federal government in the form of farm 
subsidies and Social Security benefits. There also 
are viable small towns, although they probably should 
ha developed as service centers for rural hinterlands 
rather than as "growth centers" capable of halting 
and even reversing outmigration. Economic theory 
maintains that outmigration should raise the value of 
the marginal product of the remaining labor force, 
other things being eq' il. This is because each of 
the remaining workers has more of the non-labor 
resources of a given area with which to work. And, 
in fact, the evidence indicates that population adjust- 
ments in the Great Plains reflect successful adaptations 
not only for outmigrants but also for the people left 
behincl. The greatest acceleration of nonmetropolitan 
income in the country has taken place in the Great 
Plains, rising from an annual rate of change of 2.9 
percent in the 1950's to 6.2 percent in the 1960*s 
(13-17). 



Whether or not these aruas of the Great Plains will ever achieve 
rapid growth or industrialization — and their geographic isolation from 
urban areas suggests they may not — it is Important to note that population 
doclir.f' anparcntly has tended to keep pace with the reduction m job 
opportun ' L i»_'s . This implies tVat some rough degree of equilibriur has been 
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struck. The population remaining behluil apparently has been able to support 
schools ;itul other community faci'ities which, while si iminecl-down, still 
are of siil l ie 1 »»nt qu<ility to prop«ire those who must someday depart for other 
re^^loMs to find jobs — and still provide a satisfactory level of public 
services for those who stay. 

At least as compari'il with the cate^'.ory of counties that will be 
discussed next, the public services and educational systems In these areas 
probal ly have nof: deteriorated to the point at which they are either 
inadequate to their purpose or Incapable of beinj; supported at an 
effective level by local taxpayers. If this apparent equilibrium between 
community resources and jobs on the one hand and resident population on 
the other, can be maintained, .Tod if public facilities can be updated, 
then these rural areas probably will remain attractive plas^^es in which to 
live. 'lo the extent that these rural counties are also abic: to remain 
effectively i iiL*'t;ratcd into the agricultural sector of the economy that they 
serve, they are likely to manifest a degree of stability and independence 
th.it certainly !s amon;' t' underlying objectives of rural development. 

*•! il* 11 " ^ ' ' j'l! * . .rtmun it ■ 'ions (modest change counties) . In many 

respects, t k i . ; - Klbi.'n^. communications system that would be appropria 

these **modest jhc'tn^e" count j.e'" woul':! be quite similar to that described 
:p tnv previous discussion of Turnar. and Rove. sal counties. 

Like Turnaround Reversal counites, these cou^r^es apparently possess 
SI hoi>l systems and other community services that are functioning effectively 
jn 1 th.Jt presumably are i a position to benefit from the kind of incremental 
qua;it<itive improvements that the addition of broadband services alone might 
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briuj;. UnLlke the next ciUugory of ciocltning count ien to bo discussed, there 
ixrv not likely to be more b.islc and higher priority neodw to be firsJt addressed, 
r.uch IS replacing decrepit ;u:hoDl buildings to house <:lilli]ren or finding 
tho necessary funds to hire competent teachers. In other words, if Hansen 
and others aif correct in their description of the viability of this category 
of declining counties, i; grading of conmiunlty services need not first 
require a basic rebuilding of facilities, and Improvements are more likely 
to be capable of bel";;; initiated witiiout massive outside assistance and 
financing. Further, these counties seem likely to have retained that sense 
of community involvement and tradition of working together which makes It 
more likely that they could on their own initiate and carry through to 
fruition local broadband „ :>ninunications projects. 

The kind of broadband system appropriate to the ''equilibrium'* counties 
being discussed in this section thu^' might be public services oriented and 
capable of being underwritten in part by the school systems '"nd local govern- 
meuts that would share in their use. Until population decJlne levels off 
and these counties long-range economic prospects become reasonable clear, 
howi* cr, it seems likely that the incenti e for business and commercial use 
of these systems would remain limited, except in those very active agricul- 
ture areas wh^^.^^ -ich enterprises as grain elevators, commodity trading firms, 
an.: llvestocK auctions m;.ght lease system time. 

Alterna ti ve course of d evi^ 1 opnicnt (major change c ou nties) . This category 
of declining rural counties represents those areas where need is the greatest 
in every cato^ory of coiwnunitv fervlce. In these areas, there is not a 
balance bt'tween the communltv\s re:. :)urces and the needs of those who 
have remained. While tax rove;;i;es and ref.o»:rces of every kin.i have tended 
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ti^ shrink, tho nt»t'(I for tht'm h.u; not, and ma) or dotor lorat ton of these 
coniinun f r I L»K fu'is been Che resulti 

Ki;e(>>;Ti ll I on of Che severity of svich problems in rural are«is and the 

.1, proai h taken by Conf.'.re9S in helping* to resolve these problems were 

described as follows by Senator Humphrey In 1973: 

"We know that the hI>;ho^t rates of unemployment 



In Amerira were In the coiuit rys Ide . We know that two-thirds 
of all the substandard houslnj^ and half of the poverty 
were out there In rural ATH'^fca. We also learned that 
these people were not r^, t . • ; ug a fair share of the 
assistance provided by the Pederal Government. 

What we hoped to do through che Rural Development 
Act was to provide economic opportunity — jobs. 

fhit uk.' know tJiat before imiuQtviet^ and buGineea can 
.'.pviyvj up in r^mall tomG there hae to be a certain 
nxuu pu '.uvr. — a brK>ad combination of cormmity 
J yii':.. ■■' ' ' ^- ■ thTt all add up to improving the general 
quality or life so that money will flow in and people 
will stop moving out" (22-12). (Italics added) 



By themselves, of course, Improved community facilities are not 
likely to be of sufficient weight to Influence a firm to locate its plant 
In a ^^Iven rural area. In a USDA-funded study of 39 selected branch plants 
established in rural areas of the Upper Great Lakes in the 1960*s, location 
of raw materials, major markrts, and relatlvi til stance to headquarters 
and other branches wcr,. iescribed to be of greatest importance in determining 
>;encral location of new plants. 

Once general location of a new plant was determined, however, the 
Individual attributes of different areas did come into play. First in 
nrder of attributed importance In tho USDA-funded survey was Che availability 
of trainable labor: 
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"01 t I l/i b*. of 2'\ fi»nip-ti> his t] I scMSSfd labtw', most 
ffiiphtistz InK that. i\ community must demonst rate that 
It has an a(luf]uat>> fuipply trainable labor In 
thi- aroa, or'u . se 1 1: Ijas Uttle chance of ^-.cttln^i 
a branch i» I an l: . . . Kmir rinii!* wore stron^'.ly Infliienctui 
in tht'lr (b.;i:ii;IonM by tlie presence of vocat: tonal 
schools whore the neeileti skills were helnw, taii^^ht, 
or trainliu'. pro^^rams were beln>', provicieti" (23-2). 



An offirlal of the Corning' GlasM Corporation, which decided In the 
I960's to locat lOst new plants In communities of 10,000-20,000 in 
pDpulaLlon, put the matter eviMi more stronfily* 

"As you can Ima^'.lne, the specifications for 
the manufacturinf, of today's products continue to 
V,et tU',hter and tighter. This seems to be the 
•ase whether you ar^ making:; toys or computers. 
Also, the technology to produce many of today's 
items means that a work force that is hired to 
man today's plants must be able to offer his 
prospective employer either a greater " degree of 
educational back^^round or a greater capability of 
being tr.ilned than has been the case of his 
predect'ssnr. We, in our business, are no exception 
to this situation. I'ersonncl from our search teams 
will, in nearlv .all cases, talk to employers in a 
ctMittnunlty and raise the ((uestion of the tralnablllty 
of iho i>eopU' ivailable in the area" (24-7). 



Althouj.^h the Corning Class official cited a broad range o. community 

facilities as being important in site selection, 1t is interesting to note 

that the 39 rumpauies Interviewed in the USDA-funded project seemed to 

y^vv little weight to, or ignore, many categories; of community services: 

"Local police and fire protection seemeJ to be 
taken for granted by companies moving Into nor- 
metropolltan communities. 

Very few company executives mentioned lu-i-cai, 
c!.-ntal, and hospital services as influencing '^.'aach 
h^rarion decisions. 

Only when the establishment of tl;e new nlrnt 
required the relc^ratfon of a number of s-jD'^rv i iory 
Personnel or sklll^-d workers were company officials 
Influenced by the availability and quality c" schools, 
churches, social and recreational activith ' (23-3/4). 
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Takfn .it tlu'Ir i'ncv v.iliic, t:lu»8i' roint.ionts sciMii to Jmllc.iLe that a rural 
cDiTinun i Ly cm \.\ot by with very Mttlo In the way of community facilities 
and Htlll HuccoHsfully compete for ni»w industry. Howevor, when it is 
rt'allztul that an (educated, trainable labor forco Implies the cxlsronci* 
of a functioning community, then the quality of the full ran^c of 
community fac.il it U's takes on a j',r eater significance. 

In the same connec t I <ni , ^'ith only a few exceptions, the 39 corporations 

Interviewed In the USDA study stated that the successful communities had 

souf;hi thorn out, and all successful communities were found to have an active 

Chamber of Commerce or Inilu.s trial development group; 

"The real selling Job was done In a face-to-face 
presentition by an action committee of the Chamber 
of Commerce or by t J)e industrial development corpor- 
atlon. They usually presented community flLatlstlcs 
and pertinent information applicable to the particular 
prospect, pr'-bably a profile of the Inrhistrial park, 
anti photographs of what the community had to offer" (23-9). 

Suffice to say, moribund rural areas, or those with little more than 
a Labor supply, arc not likely to produce this kind * active community 
involvement or initiative. Finally, it is important to note that plant 
location usually Is a competitive procey^i among many communities. Wliether 
A community with serious deficiencies in the availability of medical services, 
shipping: fact lit ics, school system, or fire and police protection, can 
win out Is at least open *o doubt. That corporations, in the words of the 
Corning Glass official, consider site selection to be a competitive process 
Koenis c 1 ear : 

"In the end, all the parts of the industrial 
development effort must add up to make a given 
community the most desirable when measured .t.rainst 
other like commnn I tieK Hue to the competition for 
new plants — and there will be competitl " (24-13,?. 
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^ V^" L ^-"^^llll'l"-^^ corm nun lcat Ions Xma.jor chnnj^o c ounUjIs) . T n t ho 
ra.sr i)f <K'( lInin« nir.il rountlfs, the fts'isihlUty of hronilhnnd systems 
Is likuly to be liopcnclent upon the basic decision that 1'^ made by federal and 
state government concerning; the rebuilding of conminU acUltles, Including 
the schools and health services. If a commitment Is made to Improve the 
quality of these services in a major way, then It Is possible to visualize 
how the related broadband services described in Chapter II mi^ih^ play a 
useful and co.st-ef fective role in their dcMvr-y, In thir. instjr.ce, should 
the benefits of broadband so warrant, some ol the funds provided for the 
major rebuilding prov- ms could be used to help underwrite the cost of 
the broadband syst^-n 

It 'ich a connnltment is not forthcoming, however, the outlook for 
feasibility is poor. Unlike the growth areas discussed earlier, community 
farillttes In these counties are likely to have deteriorated to the point 
at which the provision of the most basic services is in jeopardy. Caught 
between shrinking tax revenues and an increased demand for assistance from thi 
elderly and the unemployable, these communities are unlikely to be able 
to spend scarce tax dollars on the improvements that broadband services 
might provide whe^., at the same time, they are struggling to maintain the 
most minimal basic level of health, education, and other community services. 

If. as will be discussed in Chapter IV, the economic feasibility of 
rural broadband ;t(?ms depends upon the fullest possible use of community 
services as a revenue source ^ ^" it follows that thi systems themselves are 
not likely to be feasible un. " he communities on their own somehow 
hecomi economically r^'-ltalized or (2) direct government subsidies are made 
.ivallable for major community service rebuilding programs (and related 
hm.idband delivery services). 
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In the l/i IssLV.-fa i ri> ii Ltornat I ve , l)roadbnnd systems are Likely to 
(•oim* alon^',. If at all, only whcfn a rural area ban somehow bri)n^»ht Its 
resources ar\cl population Into balance aLon^» the IlneH of HanHen*s (ireat 
Vinin^i exampli- or until It Una moviMj up the ladder of Industrial dlver- 
snic.ition as have many tMMjnlies In the South. 

When and if on»' of these sta^»es have been reached, broadband commun- 
ications, as discussetl in the cases of Turnaround Acceleration and Turn- 
around Reversal counties, could perhaps assist In the growth and preservation 
of ^ yic:e Industries and they could lmji rove the quality of commi ity 
•facillLtos so as to attract such people aj rctiri; lUit In this instance 

development of broadband systems still would have to await the economic 
evolution of the areas in question; broadband systems, and of themselves, 
would not have been an active agent of change. 

In the second alternative of direct subsidies and other assistance 
to iipj^rade community facilities, it is rllfficult to visualize a realistic 
source of funds except that of federal .jnd state government. If this is 
the case, then the value as well as the feasibility of broadband systems 
is likely to be dependent upon the extent to which they mesh with and 
r(intrib»ite to the objectives of s ich federal and state assistance programs, 
ill r.urn , coacoriiin>; those oh jectiveK that the broadband services must mesh 
wiLh, it is necossary to c-onslder tlio future course of rural development 
pi) 1 { r y ..f no 1 I n y . 

As .111 t'xample, s^'rujuld funds be simply allocated so as to preserve existing 
cotTTinunlty facilities in all areas at some minimum maintenance level, then 
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it i', liiillki'ly, iov till' rtMMDtis DUtlliiod abnvi*, (.hat anv will hv aMo 
t(» MM,»j>o} r t\\r rirUs hfuail hand svs t t'iii,'i . 

Oil oflitT hatnl, if >'.ovt'rnnu.'iita I p.W u:v <it'cislons ari* m.'iiK' to fnrus 
rt.'.'it»tjr«'*'s In a mDro 'U? I i-c t I vi' maiiiu*'^ a.i^'^ wouJd crtiate growth cctiterH, for 
i.'xatii[> 1 1' , tlu'ii It 1 5» 'ionH'Whal casli'f v I si..i ! i /u how broadband cummuni cations 
systi'fus rould maku an aLtlvf, atid porhapti s 1 ^',n i f I cant , contribution. 

Unt' ot t lu' ftMturrs of chu ^.rowt h conttjr approach Is that It at tempt a 

to work with, ratluT than a^',ainBr, the economic forces that determine tlic 

vlabllltv of a rtiral community. The Council for A^.r I I cul t ura L Si ionci' and 

Ti«i:hno I oj.;y ;i) fiTfd the following observations in this re}>;ard; 

"'ome comnumitles do not have the critical 1 - 
supply, transportation, and oppor tun i t ior> for low 
provision of adequate services necessary to su.'- . 
^'.rowth. They will require outmlgration or comm 
t'^ work in other communities. A rural develojjiu< 
pro^'.ram cannot be expected to save every rur. ■ c -ty 
in trouble. . .Resources for planning and Imp I eiii*"' ' ' ri 
of pro^;rams may bo employed most effectlvelv if t hcv 
are concentrated in those areas where the need Is 
greatest and where population, trading, cominut i if. and 
infrastructure patterns provide a critical ... .1- of 
labor and other services needed to allevlan* r'>. xems 
and constitute a viable economic entity... 

Voicin^l a similar view on the revl tal i za t ion of rural areas, an official 
of the Kronomic Development Administration has suggested that Federal 
efforts he focused nn developing at least one viable ce-iter in each state 
"development district". In so doing, a functional test was proposed In 
which relative econnmic advantage, such as key transportation, trade and 
servire i laks to siirrounding areas, would be given strong weight (26-61). 
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of investment capital and fiscal resources required to 
underwrite much-needed improvements in community and 
business services and facilities. All too typically, 
a high proportion of increased payrolls went to 
nonresidents, or added work opportunities resulted 
In the substitution of local employment for Jobs 
formerly held outside the immediate area*' (11-A3A). 
(Italics added) 

Beale, In ariotlv^r study of patterns of growth, found that "...the business 
functions of many very small towns have diminished even though the housing 
function has not" (20-35). Beale concluded that these small towns have 
been sustained only through extensive commuting of their residents to those 
larger centers that picked up the business and service facilities formerly 
located in the small towns. 

Alternative course of development . It was suggested earlier in the 
discussion of Turnaround Acceleration counties that connunications systems, 
like any other element of a community's infrastructure, are likely to 
be functional and economic only to the extent that they mesh with the 
dominant activity in that community. 

Since the counties now being discussed are manufacturing-centered in 
their growth and tend not to be located in close proximity to metropolitan 
areas, it would be unrealistic to expect that the establishment of broadband 
communications systems, in and of themselves, would lead to the burgeoning 
growth of service industries that was found in Turnaround Acceleration 
counties . 

Absent those other condliiori that, enable significant growth of the 
service sector, among which is association with dynamic metropolitan 
areas or the hybrid urban fields, the most that probably could be accomplished 
for the present is to forestall further erosion of existing service industries 
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In tht'so coimunl t les, enabllny; tlicdr suhsoquunt expansion, whan economic 
concIltU)ns pormlt. 

Concerning the rion-cconomlc stimulus to dt;ve lopment in those counties, 
tht: potential 3ec»mr> clearer. Although attractiveness to the retired and 
semi-rot Ired will vary dependent upon ^.cographic location, many counties 
could capitalize upon the J?rowing desire and ability of urban dwellers 
to live in the country. To do so, however, it seems lively that these 
counties would have to be able to ofler a reasons nl a - 'ird of community 
amenities and facilities. As pointed cut earlier . • ;ible stake 

In attracting this segment of the urban population it. F'/.ble and growing: 
so-called rural "retirement" counties have been the most rapidly growing 
class of rural counties thus far in the 1970' s and now account for a total 
population of d.7 million in 377 separate counties. 

Role_g/_ b iTO a d ba n d c omriit ml c a 1 1 on s . Although service sector need for 
and use of broadband comnmnica Lions are not likely to form the leading 
stimulus to the establishment of broadband systems in these manufacturing 
growth-related rouu'iies, still, as will be discussed in Chapter IV, 
any broadband system, if it i? Lo be feasible for area-wide rural coverage, 
p resupposes its full use for both public and commercial services. While 
dedicatcrJ commercial links are not likely in these counties and while the 
use of cable cb:.nncis will be less intensive than in their more rapidly 
growing counterparts, the broadband system at least can be in place — and 
available for inr-reased and more extensive business and commercial use 
should the need arise. In the meantime, the basic system, in the manner to 
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be tl^^'.c.Ibed in Chapter IV, could be bulic .iiicJ paid for on the basis of 
jirovldin^ those i.Mitc rtaintucnit and public service uses described in the 
second cha|)Ler of this report. In the latter uses, these systems could 
ht'Ip to provide that improvement in public services necessary to regain 
exist inK populati<in as well as to help attract ihe retired and semi-retired. 

Dec I ill ing Cou nt i. es 

The reversal of migration from rural areas and the relative increase 
in employment in rural versus urban areas has not been shared by all rural 
a reas . 

AUliough the number of nonmetropol itan counties losing population 
has decreased from approximately 1,300 in the 1960's to 600 in the period 
1970-73, the 600 losing population represent 25 percc^^ of all rural 
counties and encompass sizable areas of the Great Plains western Corn 
Melt, southern Appalachian coal areas, and the old Cotton Belt (21-30). 

Nature of rural c hange and its problems . Declining counties tend to 
be those in which gains in man'ifacturiug and service employment have not 
counter-balanced losses in the mining and agricultural sectors. Of 
great Importance to the future of these counties is the exodus of working 
ay^ti rei5idents and the steep increase in the proportion of the elderly 
and the young: in 1970, the median age of the population in declining 
counties was almost three years greater tr • rhat in >;rowing counties (16-AO) , 
and Beale has identified 80 declining counties in which the median age 
iias exceeded 40 years (20-24). 
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DtH'liius In nu'iny Instances, has Cendetl to ft^ptl iiuoii i.Ls».?lf, As polnCtid 

*)ut by lirc»wn, the ).',reat majority of count Icis thai lost population in tlie 

l')/0-75 pt-TiocI also lotjt tlurin^ tin* 1960's (16-2i). IU*a Ir (Ifsrribes 

huw L hL* pr<u'us.s of du'crUnu can be so M'-perpc»t ua t in^» : 

"The Important point is that any community reaching 
this condition is certain to be cliaractcrized by an 
unusually hlj?h d»»j^ree of influence by the elderly on 
comnunity ^overnmont , by disproportionate problems 
of providing housing and services for the elderly, 
and by a scarcity of young able-bodied labor force 
or potential future labor force. The latter two 
pr<jblems may be aggravated if the population density 
is sparse and the typical government units are 
ssmall, as Is commonly the case In the Plains. Ft 
\y, not impossible to break the momentum of siicli a 
trend, but the condition apparently tends to feed 
oil Itself. What psychological support and incentive 
'oes a ynung adult have to remain in a community 
where the overwhelming majority of his peers and 
siblings have left or are about to leave? There is 
.ilniosc the force of a dcua ex rnachina needed to 
break the cycle" (20- ''A). 

At the same time that the severity of these problems should be 

nderstood, it should also be recognized that not all rural counties in 

this category are experiencing the same rate of decline, and all are not 

in the predicament described above. Concerning the rate of decline for 

e.'uimple, a majority of rural counties losing population in the 1960*s lost 

less than 10 percent over the course of the decade (16-37). 

As will be further discussed below, the range of population decline, 
relative economic opportunity, and state of community facilities vary 
greatly among counties in tlie declining category. As the needs of individual 
counties vary,-, so too will the utility and configuration of the broadband 
systems that might serve them. 



'XlJLi-ll'Jl..' ' y.SL iLillL^Jl<l.iiLililYj:l,L^^ - ^ " '1 W ^ < • t>< ^ " R oun t: t e s ) . In the 
vluw «)f H/ nscn and Brown, some rura) cfwnties have bfon able to sur.ct'.ssful ly 
'iil.»t)L to a dooline In population and uMnaJn viable places in which to live 
(] i-17; [^"2']). Others by contrast, t(.ive experienced a degrte of deterior- 
ation In coimiunlty services that has been as severe as the?r drop in populatic 

In considering the course rural development and the possible role 
ot broadband coriuium icat ions in declining areas, therefore, some account 
should be taken of the differing decrees of change that might be entailed 
in rt'versing or arresting d^jcline In these areas. To preserve some sort 
of rough distinction in the discussion that follows, declining counties 
will be v'.rouped under the headings of "modest change" and "major change", 
'rhr)se in which development might entail a modest degree of change will be 
c. >ns idc red first. 

Manr>c'n'« analysis of some rura' counties of the Great Plains reveals 
:!i .ii)parc?ii' [jar;idox: the same areas that generally experienced heavy 
i.^pulat'm losse.-^ for several decades also ranked first in the country 
in te-ms of r u ft of increase in income, rising from an annual rate 

'»f chr- 'e of 2,9 percent in the 1950*s to 6,2 percent in the 19'':' *s (13-17). 

Bro\m, in a USDA study cr growing and declining counties, stated 
that "...one cannot conclude that,,, all declining areas are being bypassed 
by rhe procjs >i nc^tionc i economic growth." Population decline, in Brovm*s 
view, may not on.l ^ ri ? r.ransltory, but also ".,.may reflect a period of 
=vJ ju.^tme-u in h .■■-poT.fer r.eeds of --^^-riculture, forestry, mining, and other 
-vtra<:tive in^ustr -.ls'* (16-23). 
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[Ktfii thu ir'\i\i ■■ iniUciiL,' Ui.»t the residents remaining behind in some 

dec I III In).; are^iri li^tciin a Lolernble level of economic «jc.tlvity and 

standard of *fvlj. ianstMi thinks it does: 

■^. in difficult to compare the situation 
Li '-reat PL? ins, the Upper Ore.it Lakes, northern 
New Kn^land and other relatively prosperous areas 
luiving heavy outml^^ratlon with the situation in areas 
..urh as central Appnlachla, South Texas, the southern 
Atlantic Coastal Plains, and the Mississippi Delta. 
In the Or eat Plains, for example, outmij? rants liave 
jj;k:niera lly been well prepared to take aJvantaj^e of 
economic opportun 1 1 ies in other are-'^c . Of course , 
the population left behind has a relatively high pro- 
portion of older people and it is often difficult to 
maintain essential services for a widely dispersed 
population. On the other hand, agriculture is viable 
and there is relatively little poverty. In addition 
to savings and farm Income there is considerable Income 
from the Federal government in the form of farm 
subsidies and Social Security benefits. There also 
are viable small towns, although they probably should 
be developed as service centers for rural hinterlands 
rather than as "growth centers" capable of halting 
and even reversing outmigration. Economic theory 
maintains that outmigration should raise the value of 
the marginal product of the remaining labor force, 
other things being eq' il. This is because each of 
the remaining workers has more of the non-labor 
resources of a given area with which to work. And, 
in fact, the evidence indicates that: population adjust- 
ments in the Great Plains reflect successful adaptations 
not only for outmigrants but also for the people left 
behinc;. The greatest acceleration of nonmetropolitan 
income in the country has taken place in the Great 
Plains, rising from an annual rate of change of 2.9 
percent in the 1950's to 6.2 percent in the 1960*s 
(13-17). 



Whether or not these areas of the Great Plains will ever achieve 
rapid growth or industrialization — and their geographic isolation from 
urban areas suggests they may not — it is Important to note that population 
doclir.f' aDparcntly has tended to keep pace with the reduction lu job 
oppo r t tui ' L i»_»s . This implies tVat some rough degree of equillbriur has been 
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striu-k. The population remaining behln^l apparently has been able to support 
schools ;hu1 other community fad "i ties wliich, while si imineLi-cIown, still 
are of siif f ic 1 »»nt qu<ility to prop.ire tltose who must someday depart for other 
rev^loMS to find jobs — and still provide a Hat Isfactory level of public 
services for those who stay. 

At least as compart»il with the cate^'.ory of counties that will be 
discussed next, the pul)llc services and educational systems in these areas 
probal ly have nof: deteriorated to the point at which they are either 
inadequate to their purpose or incapable of beinj; supported at an 
effective level by local taxpayers. If this apparent equilibrium between 
community resources and jobs on the one hand and resident population on 
the other, can be maintained, .Tod if public facilities can be updated, 
then these rural areas probably will remain attractive plas^^es in which to 
live. 'lo the extent that these rural counties are also abic: to remain 
effectively i iiL*'t;ratcd into the agricultural sector of the economy that they 
serve, they are likely to manifest a degree of stability and independence 
tlj.it certainly !s amon;' t' underlying objectives of rural development. 

*•! il* 11 " ^ ' ' j* l! * .nmun it ■ 'ions (modest change counties) . In many 
respects, t k > . ; -.Klbi.'n^. communications system that would be appropria 

these **modest jhanRe" count ^e" woiil':l be quite similar to that described 
ir tnv previous discussion of Turnar. und Rove. sal counties. 

Like Turnaround Reversal counites, these cou.'iV^es apparently possess 
s(.hoi>l systems and other community services that are functioning effectively 
Jul th.Jt presuroably are i a position to benefit from the kind of incremental 
quaMt<itive improvements that the addition of broadband services alone might 
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briuj;. UnLlke the next ciUugory of ciocltning count len to bo discussed, there 
ixrv not likely to be more b.islc and hi>j;her priority neodw to be first addressed, 
r.uch is replaclnf, decrepit ;u:hoDl buildings to houHe <:lUl(]ren or finding 
tho necessary funds to hire competent teachers. In other words, if Hansen 
and others a'f correct in their description of the viability of this category 
of decllnJ'ig counties, n grading of conmiunlty services need not first 
require a basic rebuilding of facilities, and Improvements are more likely 
to be capable of bel':;: initiated without massive outside assistance and 
financing. Further, these counties seem likely to have retained that sense 
of community involvement and tradition of working together which makes It 
more likely that they could on their own initiate and carry through to 
fruition local broadband , .jmmunicaLions projects. 

The kind of broadband system appropriate to the "equilibrium" counties 
being discussed in this section thu^' might be public services oriented and 
capable of being underwritten in part by the school systems '"nd local govern- 
meuts that would share in their use. Until population decJlne levels off 
and these counties long-range economic prospects become reasonable clear, 
howt' cr, it seems likely that the incent^ e for business and commercial use 
of these systems would remain limited, except in those very active agricul- 
ture areas wh►^.^^ -ich enterprises as grain elevators, commodity trading firms, 
an. llvestocK aactions m;.ght lease system time. 

Alterna ti ve course of d evi^ l opmcnt (major change c ou nties) . This category 
of declining rural counties represents those areas where need is the greatest 
in every caCo^^ory of conmunitv fervlce. In these areas, there is not a 
balance bt'tween the communltv\s re:. :)urces and the needs of those who 
have remained. While tax rove;;i;es arid ref.o»:rces of every kin.i have tended 
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to shrink, tho net'd for thum h.i.; not, ai\(l ina)or dotor h)rat ton of these 
('v)niinun ft I l»k fu'is bvvn tho resu 1 1 • 

Rei'(>>7ii IL I on of tho st'vority of svich problems In rural are«is and tho 

.1, proai h t/jkon by Conf.',re9s in helping to resolve these problems were 

described as follows by Senator Il\imphrey In 1973: 

"We know that the hI>;ho^t rates of unemployment 



In America were In the coiuit rys Ide . We know that two-thirds 
of all the substandard houslnj^ and half of the poveri^y 
were out there In rural An^i'^fca. We also learned that 
these people were not rr*, i . • i a fair share of the 
assistance provided by the Federal Government. 

What we hoped to do through che Rural Development 
Act was to provide economte opportunity — jobs. 

!^ut uk.' know tJiat before inciuQtviet\ and buGineea oan 
.ipriyuj up in r^mcill tomo there has to be a certain 
nxuu pu '.uvr. — a byroad combination of cormmity 
J yii'!.. ■■ ' ' ^- thTt all add up to improving the general 
quality or life so that money will flow in and people 
will stop moving out" (22-12). (Italics added) 



By themselves, of course, Improved rommuni t y facilities are not 
likely to be of sufficient weight to Influence a firm to locate its plant 
In a given rural area. In a USDA-funded study of 39 selected branch plants 
established in rural areas of the Upper Great Lakes in the 1960*s, location 
of raw materials, major markrts, and relativi tiistance to headquarters 
and other branches wcr,. iescribed to be of greatest importance in determining 
general location of new plants. 

Once general location of a new plant was determined, however, the 
Individual attributes of different areas did come into play. First in 
nrder of attributed importance in tho USDA-funded survey was Che availability 
of t ra Inab I v [ abor : 
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"01 tl'-l/ils of 2'\ fi»mp-ti> his ij I sc\isst'(l labt^r, most 
(.•niphiiM I z IfU' that, i\ community must (lemonst rate tb.it 
it lu'is iiu a(luqurit>> supply o\' traln^ible labor In 
till- aroa» or'u >c It little clwinco of ^'.cttlnn 

.1 branch p I .in t . . . Kmir riniDi wore stron^'.ly influentHui 
in their ({♦.;i:ii;ionM by tlir presence of vocational 
schools whore the nociloti skills were hulnv, tau^;ht, 
or trainluj'. proy^rams were boin>', provi(!e(i" (23-2). 



An official of the Corning' Ola.sy Corporation, which deeided in the 

I9f)0's to locat lost new plants In communities of 10,000-20,000 in 

population, put the matter eviMi more strongly: 

"As you can Imn^^lne, the specifications for 
the manufacturing, of today's products continue to 
y,i)t ti^',hter and tighter. This seems to be the 
■ase whether you ir^ making;; toys or computers. 
Also, the technology to produce many of today's 
items means that t work force that is hired to 
man today's plants must be able to offer his 
prospective employer either a greater " degree of 
educational back^^round or a greater capability of 
being tr.ilned than has been the case of his 
prfdect'.ssnr. We, in our business, are no exception 
to this siLuatlop, Personnel from our search teams 
will, in nearlv all cases, talk to employers in a 
ctMiiiniinlty and raise the (piestfon of the trainabillty 
i>f the i>eopU' ivailable in the area" (24-7). 



Alth(nij.^h the Corning Class official cited a broad range o. community 

facilities as being important in site selection, 1t is interesting to note 

that the 39 companies Interviewed in the USDA-fimded project seemed to 

y,Lvi- little weight to, or ignore, many categories; of community services: 

"Local police and fire protection seemeJ to be 
taken for granted by companies moving Into nor- 
metropolltan communities. 

Very few company executives mentioned lu-i.cai: 
d.-ntal, and hospital services as influencing •^.-aach 
h^cation decisions. 

Only when the establishment of tl;e new nlrnt 
r-quired the re Iteration of a number of suD'^rv i iory 
Personnel or sklll^^d workers were company officials 
influenced by the availability and quality r ■ schools, 
churches, social and recreational activity ' (23-3/4). 
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Takt*n ;it tlu*ir face value, t;lu»«e rniiitaonts seem to Jrullcate that a rural 
cDiiinun I Ly can ^»ot by with very Mttlo In the way of community facilities 
and Htlll succoHHfuIly compete for new intlustry. However, when it i8 
rea 1 Ized that an educated , t ra I nab le labor force Impl les the cxl sr once 
of a functioning comnuinlty, then the quality of the full ran^c of 
eonimunlty facilities takes on a j^,reater significance. 

In the same connecrInr\, ^'ith only a few exceptions, the 39 corporations 

Interviewed In the USDA study stated that the successful communities had 

souf;hi them out, and all successful communities were found to have an active 

Chamber of Commerce or ini! us trial development group; 

"The real selling Job was done in a face-to-face 
presentation by an action committee of the Chamber 
of Commerce or by t lie industrial development corpor- 
ation. They usually presented community statistics 
and pertinent information applicable to the particular 
prospect, probably a profile of the inrhistrial park, 
and photoRraphs of what the community had to offer" (23-9). 

Suffice to say, moribund rural areas, or those with little more than 
a labor supply, arc not likely to produce this kind * active community 
involvement or initiative. Finally, it is Important to note that plant 
location usually is a competitive procey^i among many communities. Wliether 
o community with serious deficiencies in the availability of medical services 
shipping: facilities, school system, or fire and police protection, can 
win out is at least open *o doubt. That corporations, in the words of the 
Corninj; Glass official, consider site selection to be a competitive process 
Koenis c 1 ear : 

"In the end, all the parts of the industrial 
development effort must add up to make a given 
cornmunlty the most desirable when measured .t.rainst 
other like commnn i tleK Hue to the competition for 
new plants — and there will be competiti " (24-13; . 
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I L corm nun lcat Ions (ma j or chnnao c ount los) , T n t ho 

rasr i)f <!t'( lhiin« nir.il rountlfs, the fis'isihlUty of hronilhnnd systems 
Is llkuly to be dependent upon the basic decision thnt 1h made by federal and 
state government concerning; the rebuihllng of coninunU acllities, includins 
the schools and health services. If a commitment Is made to improve the 
quality of these services in a major way, then It is possible to visualize 
how the related broadband services described in Chapter II mi^ih^ play a 
useful and co.st-ef fective role in their dtlivr-y. In thir. instjr.ce, should 
the benefits of broadband so warrant, some ol the funds provided for the 
majr>r rebuilding prov- ms could be used to help underwrite the cost of 
the broadband syst^-n. 

n 'uh a connnltmont is not forthcoming, however, the outlook for 
feasibility is poor. Unlike the growth areas discussed earlier, community 
fat llittes in these counties are likely to have deteriorated to the point 
at which the provision of the most basic services is in jeopardy. Caught 
between shrinking tax revenues and an Increased demand for assistance from the 
elderly and the unemployable, these communities are unlikely to be able 
to spend scarce tax dollars on the improvements that broadband services 
might provide whe^., at the same time, they are struggling to maintain the 
most minimal basic level of health, education, and other community services. 

If. as will be discussed in Chapter IV, the economic feasibility of 
rural broadband ;t(?ms depends upon the fullest possible use of community 
services as a revenue source ^ it follows that thi systems themselves are 
not likely to be feasible un. " he communities on their own somehow 
hecom} economically r^" -italized or (2) direct government subsidies are made 
.ivallable for major community service rebuilding programs (and related 
broadband delivery services). 
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In the 1,1 IsHLV.-fa 1 ro ii Itorn.iC I ve , l)roadbnnd systems are likely to 
(•oiTic alon^',, if .it all, only whcfn a rural area ban somehow bri)ii^»ht Its 
rt'sourciis ar\cl population Into balanco alon^ the llnoH of HanHen*s (ireat 
Viiiin^i i.'xampli' or until It Una hiovimJ np the ladder of Industrial dlver- 
•^Mricition as have many tMMjnlies In the South. 

When and if on*' of these staj»es have been reached, broadband conitmin- 
1 cations, as discussed in the cases of Turnaround Aceeleration and Turn- 
around Reversal counties, could perhaps assist In the growth and preservation 
of r Jico industries and they could lmji rove the qua] ity of comnu i ty 
•facilUios so as to attract such people aj rutiri; lUit In this instance 

Lh»' development of broadband systems still would have to await the economic 
evolution of the areas in question; broadband systems, and of themselves, 
would not have been an active agent of change. 

In the second alternative of direct subsidies and other assistance 
ti^ np^^rade community facilities, it is difficult to visualize a realistic 
source of funds except that of federal .jnd state government. If this is 
the case, then the value as well as the feasibility of broadband systems 
is likely to be dependent upon the extent to which they mesh with and 
mntribMte to the objectives of s ich federal and state assistance programs, 
ill r.urn , Cv)aceriiin>; those oh jectiveK that the broadband services must mesh 
wiLh, it is necessary to consider tlio future course of rural development 
pi) 1 i r y ...f no 1 I n y . 

As .1:1 t'xample, ph.)uld funds be simply allocated so as tc preserve existing 
cntninunity facilities in all areas at some minimum maintenance level, then 
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If i'. liiillki'ly, tot* till' rtMSDHH dulIIikmI abovis Ihm aiiv will hv aMc 
t(» MM,»poi t r rnsts lifu.nl hand svs t I'liiJi . 

On tin' ofliiT li.itnl, if ^'.oy»'riinu.'nt;i I p.W u:v <it'cisl(Wis .iri* inaiif to forus 
ri.'.'it»tjr«'4'?{ In .» nH)ro 'U'li-ctlvi' m.iiini*'^ 'Ki^-^ wouJd crtsite growth cctiterH, for 
oxaiiiplo, tlii'ii It 1 !» 'ionH'what casli-i- f^ vlsi.ali^u how broadband oommuni cations 
systiTiis fould maku an aLtlvf, .itid porhaps s I ^',n i f 1 cant , contribution. 

Uiu- ot t lu' ftMturt'S oT thu ^.rowt h conttir approach Is that I t atteinptH 

to work with, rath«'r than a^',ainsr, the economic forces that determine the 

vlabllltv of a rtiral community. The Council for A/.r I I cul t ura L Si ienci' and 

Teehno I o>.;y ;i) fiTfd the following observations in this re}>;ard; 

"'ome comnumi t les do not have the critical 1 - 
supply, transportation, and oppor tun i t ior> for low 
provision of adequate services necessary to su.*- . 
^'.rowth. They will require outmlgration or comiL 
t'> work in other communities. A rural developiu. 
{)rov',ram cannot be expected to save uvery rur. ' c .ty 
in t rouble ... Resources for planning and imp I uiii'"* * ' n 
of pro^;rams may bo employed most effectivelv if t hcv 
are concentrated in those areas where the need is 
greatest and where population, trading, cominut i ""r- and 
infrastructure patterns provide a critical ... .1- of 
labor and other services needed to allevian* r^. xems 
and constitute a viable economic entity... 

VcJlcin^l a similar view on the revi tal i za t ion of rural areas, an official 
of the Economic Development Administration has suggested that Federal 
efforts be focused on developing at least one viable c eater in each state 
"development district". In so doing, a functional test was proposed in 
which relative econnmic advantage, such as key transportation, trade and 
servirc i luks to siirrounding areas, would be given strong weight (26-61). 
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Takltn^ tills func.tlonnl approach a sLep further in a study of hlRtorlcal 
^'.rowth patterns In the United StaCes, Hugh Denney found that areas approx- 
Im.Ucly 64 miles In radius seem to be evolving as prime regional centers. 
Applying this discovery to -the state of Missouri, Denney found such centers 
not only to be major trading centers but also increasingly central locations 
for television broadcasting, Junior college and higher education, as well 
as medical facilities (27-27). 

Relating this concept to the way in which governmental resources might 
be allocated, Denney suggests that 6A-mile radius centers be a focal point 
for action: 

"A national policy to raise the levels of 
transportation , communications , health, and 
education on the (6A-mile radius) spatial pattern 
would bring all parts of this country within one 
hour of such services and create a healthier 
environment for industrial dispersion" (27~107). 

Specifically, Denuey identified 296 such centers in the United States 

which are below the national average in the ratio of community service 

employees to population: 

"It is in these communities that special efforts 
are needed to improve services whenever the population 
based will support them... 

Most centers on (this) scaJe are devoting 
their energies to securing industries; a commend- 
able cause, but they are often giving inadequate 
attention to making their communities good service 
centers for the population they now have. Most 
industries are looking for towns that have a high 
level of services, thus these communities would do 
well to raise their j.evels of service while contin- 
uing to work for improved industrial jobs" (27-116). 

While Denney' s 6A-TTille radius growth centers are to be found in all 
areas of the country, his theory offers one possible rationale for locating 
government offices and allocating developmental efforts in declining rural 



193 



arciis. It Is of further and special Interest that potential regional 

growth centers of this size might represent good market sizes for broadband 

conmunlcatlo^s: in 1968, 243 of 352 64-mile radius centers were found 

to be Hcrved by cable television (27-56), 

I 

To briefly sum up this discussion of the role of broadband communica- 
tions in furthering the development of declining rural areas, it can be 
seen that the outlook for such systems is decidedly uncertain and dependent 
upon the future course of government policy on rural development. Unlike 
the situation in the growth counties considered earlier, broadband systems 
in these counties cannot simply be incorporated Into, or underwritten by, 
existing community services. Although any or all of the public broadband 
services described In Chapter II could be of substantial value In declining 
counties, their feasibility wUl depend upon the 'how, where, and how much' 
of federal and state assistance efforts. 

Should this investment be sufflciei't to result in a najor Improvement 
in community services, broadband systems conceivably could be used to extend 
health, education, and other governmental services to the majority of the 
rural populations involved. In turn, revenue from the sponsoring government 
agencies might make a critical difference In helping to underwrite the broad- 
band systems themselves. If not, then the most hard-pressed ot the declining 
rural counties will probably have to await that uncertain day when growth 
creates sufficient economic prosperity so as to enable the establishment of 
strictly locally-supported and financed broadband systems. 
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Siinmuiry And Discussion of Findings 
In appronchlnR cht; task of examining the contribution broadband 
conimuni cat Ions can make to rural dovolopmont, it first was necessary to 
examine the present nature of change in rural America. 

The 1970* s has seen a reversal of the historic migration of Americans 
from rural to urban areas, with a net 1.6 million persons moving from urban 
to rural areas. In this period, overall rural growth (5.6%) exceeded that 
in urban areas (^%). This growth was not distributed evenly among all rural 
areas, nor was it found to be explainable simply in terms of proximity 
to metropolitan areas: the largest quantitative increase in net 
inmigration occurred in counuies adjacent to metropolitan areas, but the 
sharpest turnaround in migration developed in the more distant rural counties. 

This change, whatever else it might have done, has not altered 
the sizable differences that exist among rural areas. Parallel with the 
finding that there is no simple way to describe rural America is this 
study *s proposition that brocidband communications systems will succeed 
or fail to the degree that their characteristics match the particular needs 
and economic conditions of each rural area in which they are located. 

In trying to make sense of the great diversity of needs and conditions 
in rural America, this study first identified the major forces underlying 
present change and then projected the future course of development and 
indicated needs that are likely to emerge as a result of these forces. 
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The three principal foroea Identified In this atudy were: 

• decent ml I zat Ion of nwinufactur InR 

• decentralization of the service aector of the economy 

• residential preference 

Decentralization of the service sector of the economy and of manufacturing 
were found to be roughly descriptive of development, respectively,. In two 
major Cc tej<orles of growing rural counties: "Turnaround Acceleration" 
(generally adjacent to metro areas) and "Turnaround Reversal" (generally not 
adjacent to metro areas), A third major factor — residential preference — • 
was found to be Important in both. In the following summary of the points 
that were made concerning these two categories of growing counties (plus, 
for completeness, a third category of counties that are declining), future 
needs are related to the contribution that broadband systems might make. 

T urnaround Acceleration Counties 

This group of counties grew rapidly In the 1960* s after having gained 
some population In I950's, As a class, they are distinguished by their 
proximity to metropolitan areas and their relative growth In the service 
sector of the economy. 

Two of the problems those counties might encounter In the future are: 
• tin overload on existing community facilities . 473 counties 
grew by 10 percent or more between 1970-74, with some 
achieving an annual growth rate of 22,5 percent or more; 
the fastest growing wrre also characterized by an Influx 
of new residents and a higher proportion of families of 
chlld-reajrlng age. 
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f.'iHti'Ht; ^'.rowliu; CDunlles in hyhrid urhau-nirnl .itlmh 
th.iL h.wi' ovi)1v<m1 i\ti i\ reHult of oxtcrusivc hnu'j-tl I st.iuic 
I'onnuitiuK (up to two-hour rad 1 1 of travel). Hl^.h K^Hollue 
prh!i?H or riitionln^', could luve a catnBtrophlc: effect upon 
cont timed growth In these counitea. 

A thlnl problem thts oategory of counties — especially those located 
in those nprawling hybrids called "urban fields" — might encounter in the 
future is uneven development and uneven sharing in the fruits of growth. 
It was suRgosted that the Meap-f rogg Ing* expansion process entailed in 
the developmant of urban fields could leave isolated backwaters in which 
"all slum municipalities" might become the successor to what were, in the 
superseded small rural communities, all-slum blocks or neighborhoods. 
Concerning the dominant growth activity in these counties — which was found 
to be in thii non-goods producing, service sector of the economy — the prospect 
was offtr»^d of the centralization of such enterprises at a few key locations 
along Interstate Highways and other high-speed arteries. 

As an alternative to this very extensive, scattershot kind of regional- 
izntion, a smaller scale variant was discussed in which development might 
be more evenly .iispersed throughout the rural areas. In this alternative, 
the rural region might "emulate" the extensive regionalization of the larger 
urban field before the latter becomes firmly established. 

In this regard, one of the contributions broadband communications might 
make would be to enable such "emulation" by substituting communications for 
that of travel by car. Specif iially concerning the decentralization of 
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foniiumlcUlonH In \mkl\\^\ poHrtlbh» tho tUjct-ntrn Uzat Ion of oorporato huad- 
quarttTM. Fn aililltion, It han biMm nhown that commun loat I oiui has (.»nablo(l 
thn decentralization of proi'lsoLy t\\v. kind of servlco nctivltioH that have 
b(H»n found to dominate the dovelopment of urban fleldH. hecauae distance 
Ih no barrier to commiin Icat Ions once links arc In place, broadband HyHtemn 
mlKht enable greater dtHperaaL of service Induatrles throuj»hout a growing 
rural region as has occurred between city and dlatant suburbs In the New 
York metropollt in rc|Uon. At the very least, the existence of broadband systems 
In a rural area would mean that the ability of that area to share In the 
subsequent development of the larger region would not be foreclosed. 

As will be discussed In Chapter IV, broadband systems offering the 
entertainment and public services described in Chapter II could be economically 
feasible and could be established while an area was still predominantly 
rural In character. Once In place, however, the system could be subsequently 
expanded to provide those commercial broadband services that could enable 
the more dispersed decentralization of economic activities suggested above. 

Turnaround Reversal Counties 

The dominant economic lorce in this category of counties is increase 
m manufacturing employment. Unlike the faster-growing Turnaround Acceleration 
group, counties In this category tend not to be located in close proximity 
ro metropolitan areas. As the term implies, '^Turnaround Reversal" are counties 
In transition, having emerged in the 1960*s from a langthy period of decline. 

For the present, the effect of the growth of manufacturing in this 
category of counties probably has been beneficial to the inhabitants 
involved: 

I [1-50 



198 



• wlilh' >h)mv lU't outmlm at liui In Ht 1 1 ) occurring* In Howw 
of t lu»}U» count U'H, tlu* m.ijor oxoihiM and attrnd.'jul 



• ni'w Jobs h,iVi« hoen rroated, hut clwiraotorlnt leal ly 
tlu«ro Ikih tondod not to hnvo bfcn a lar^o influx of 
now rorttdiMUH which mlglit ovor-burdou oxlntln^^ 
commvinlty faci I It i oh. 

• over If new manuf nctur Ing Joba have been created by 

th.; establishment of alow-growth, low technology Industry 
(i\H dlRCUHBed earlier, actual samplings show this not 
nt'cessarlly to be the case In rural areas), there arc 
numerous examples, especially In the South, where low 
technology Industry has been succeeded by progressively 
more growth-generating kinds of enterprises. 

In these counties, It is the long-term economic outlook that could be 
of the greatest concern: I.e., their ability to share In the growth of the 
service sector that Is coming to dominate our national economy. The operative 
question Is whether they can preserve their relative share of the nation's 
material goods while still relying for employment upon that diminishing 
sector of the economy which Is manufacturing In this country. 

Studies of rural Industrialization have shown that growth In the 
service sector does not necessarily accompany or follow an Increase In 
manufacturing employment. In fact. It was found that In the 1960*s 
manufacturing-Induced growth frequently ran counter to growth In the 
service sector. Concerning rural small towns, generally business activities 
have tended to decline and become progressively centered in larger communities. 
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Whili" hroadb.iml Mystonm hy iIumtimi'Ivom txrv not 1 (ki«ly to bo i\ t'nctor 
«t Imnlat hu'. lUM^ont 1 I z/»t Icii .iiul ^.rnwlh \u t ho norvlco MorKir In tho inannor 
(n will ell I hoy ml^'.hl In tho oano of Turnaround Arool oral Ion oi)\nUloH, Homo 
(•a|iahllUy norvlro ai^ctor una>f,o will he? available lii any two-way broadband 
MyMtom that uilKht ho i-Htabl l.shod. AlthouKh tho i iinrtlhlllty of Hystomn In 
thoao Turnaround Kovornal rountloH will ho primarily dopondont upon thoir 
uHa>io lor ontortalnmont and public tJorvlccH, tho population of thoae oountloR 
HlKMild ho in a Kood ponltion to ht ablo to afford the latter, They art* not 
iXH likely to have had an Incroawo In tax revonues rosultinK from new 
InduMtrloH counterbalanced by inoreaHod domanda for Hervices Rcnerated by 
an influx of now residents. Thua, it mlfiht be likely that some portion of 
svHtom coHt could be undevwritten by public services users such as the 
school syMtom. Additionally, disposable Income in these growing counties 
is likely to be Bufficiently high that many individual subscribers could 
afford to pay for hook-up to the system. 

Provided that broadband systems can be Justified on the above grounds 
(a matter dealt with in greater detail in Chapter IV), the additional 
availability of tho system for broadband commercial services could serve 
ihe purpose of: 

• helping to forestall the further erosion of the 
existing service sector in these counties. 

• providing the communities involved with the 
communications infrastructure necessary for the 
growth of the service sector, when the latter 
occurs. 
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AltboMf',h iho lUimlHT of ruvnX vnwntioH lonliu* population clooroaiUHl by 
imrv than hall In tlu? oarly 1970*«, 2!) pt^rcont of all rural oounltoH In t\w. 
tlnltotl Statt'M Mtlll ruinaln In thin oatCKory* 

Ah It t:laH8, choae couiUlt>H aro cliose In whKh ^;ainH In manufacturlnR and 
Ht»rv umployinont have not oonntcrbalanced Iobdcs In a>^rlculturo and mlnlnR 
JdbH. In thoMO counties, the departure of working age roaldents has led 
to a «teep Uutrease In the piDportlon of the elderly and the young. The 
need for public services, such as thowe described In Chapter IT, has tended 
to escalate as tax revenues have shrunk. 

For the most seriously affected of these counties. It is open to serious 
quostlon whether broadband systems would be feasible unless subsidized in 
their public service applications by federal or state government. This is 
likely to be so, as will be discussed in Chapter IV, because the financial 
viability of these systems in large part will depend upon community services, 
sucli as the schools, an important source of revenue* If the communities 
in question are hard-pressed, it is unlikely they will be able to spend 
scarce dollars on the improvements that broadband services might bring 
while at the same time they still might be struggling to maintain the most 
minimal basic level of health, education, and other community services. On 
the other hand, should a federal or state decision be made to improve 
these community services in a major way, then their delivery by broadband 
might be a cost-effective method and might warrant federal or state sharing 
In their C()sts. 
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In tho catuKory of docUnluH rural countlefi, thoruforw, tho feasibility 
of hroadbami ayatumH Irt llktUy to bo hoavlly tluporulont upon th« tlmluK 
luxd nature of thii rcvUallzatlon of community Hervlcouj 

• If A rural community 1h larnoly Iwft to ItH ovm 
duvlcefl, the ostabUahmont of a broadband Hyntcm 
iB likely to await ItB 'evolution* to a condition 
of economic growth • 

• alternatively, If substantial Dutmlgratlon can nrfur 
before community services deteriorate to the poiut of 

no return, and If a community's resources and population 
remain In some sort of balance, then It Is posalblQ 
to visualize the feasibility — without substantial 
outside assistance — of a broadband system. Such 
'equilibrium' rural conmunities (roughly equivalent 
to the Turnaround Reversal category discussed earlier) 
exist today in the Great Plains region. 

The other alternative Is direct subsidi«s and other assistance to 
upgrade community facilities, in which case it is difficult to visualize 
any realistic source of funds other than that of federal and state government. 
Tn this Instance, the feasibility and value of broadband systems is likely 
to be further dependent upon the extent to which they mesh with and contribute 

'i 

to the objectives of the government assistance programs. 

For purposes of discussion — and to lend some specificity to the "iffy" 
role of broadband systems in contributing to rural development programs in 
declining counties-- the example was considered of the so-called "64 mile radius" 
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hili'ilv, t Invir riMiiiMH wo*'r found to I ho lor.itlou 01 nm)or 
tr.i.tliui rnrorprlni'M. junior rolli^nrM, modlo.il lai' I I it Ii'M, ^uu\ ti'h'vlnlon 

.jMiln^', (or tlio jiurroujuMuK aro.^'i. 01 turtJuT InHTont, nrowi h I'onI imm 
III lUin Mi/0 h.ivo ►i|ij).noiU I V ropri'Mi.-nt otl viablo nuukotn Tor bro;uUK»nil 
roft»nunl(.»t lf>n^: in i ,it thr f)M-niIl<' radiuti r.cmtuni lUuiHoH woro 

tounil lo ho jiorvi'd by j'.'ihlf tolovlslon* 

UnlosH ovorall dovoloprntnU oflort.s h.jvo jionu* cohiircnt and renliHtIc purpoao, 
It (loi-M not Moi-m t\u\t .1 hro.uihand commun I cat I onn nyntom will imku littlo 
dirioroiico to a dicUnln^; rwrnl art-a, ovon IT cntlroly Hubaldlzod from 
tMiL?iIdi? Hourci-H. Ah every rural liamlot cannot hv thf hUo of a ^(jnoral 
hospital and a A-yoar culU-y^e — which Impllefi the ncccMHtty for dovlnlnK 
somo st>rt of ro^Uonal syHttim for the delivery of such Bervicen — no, too, 
iH it unlikely that each crossroads can be the center of lt8 own broadband 
sy.MCem. To the de^^,ree that a larger rural area (the 6A-mlle radius area 
tH only one example) nerves a:i a basis for coordinating the delivery of 
medical, educational, or other conununlty services to a region's inhabitants, 
broadband communications potentially could serve as a substitute for extensive 
Individual travel in reaUzluR the benefit of these services aad helping 
to make the most of available resources. 

• Ar/ area-coverage rural broadband system will require 
the fullest development of every possible service 
(entertainment, public, as well as commercial) as 
sources of revenue. Leaving aside entertainment 
service as a common denominator in all systems, the 
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prim'ip<4l ♦niaiflon.il MiuutH^w of tMViMiiin will v»»ry 

^li'rnt'UnK to (h»' iViH* oi rural drviw 

I) In till' r.iMt»*rir j^rowluM rur*il otuii\tl»*R (tlKt?*r 

i>r tl\i» iujononiy), I>iih1iu'i»h *inil oommtTol^l 

gfMMti'iil potential rtourct' ft>r riWiMui«». 

;0 l!\ Kiowln^t t\\ri\\ oountloii rlu>rai:tiMUi»d by 
Kfowrh In nunnifactMrinK rmploymont, publlo 
Norvii'e iinoH art? llkfly to roprencnt t\\v bvnl 
nildltlonal rtoiirco lor reVi?nuo. 

Hroatibiwul nyjitcmH in y^rowlnK rural countle» coiihi; 

1) iMiahlu ttroaccr dliiporHal of Rorvlce-cype 
InduntrloH cban in presently the cane In 
some of t\\v fnstcHC Krowlng counclofl. This 
coiihl permit moru oqual Bharlng in the frultfl 
of Krowth by all nectlonfl of a county and 
make moro likely the continued viability of 
smaller rural connnunltles, 

2) help forestall continuing erosion of businefls 
functions in those small tovms located In areas 
of manufacturing growth, and provide the cotmnun 
ications network necessary for later growth in 
the service sector, should economic conditions 
permit . 
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• Broadband systems In declining rural counties could: 

1) contribute to the cost-effective functioning of 
federal and state programs designed to upgiade 
medical, educational and other community 
services. 

2) help to attract new Industries by serving as 
a vehicle for delivery of upgraded community 
services. 

• Implications for government policy are:^ 

1) In growing rural counties, broadband systems have 

the potential for becoming self-supporting; assistance :** 
required Is likely to be In the areas of technical 
assistance and securing of financing. 

2) In declining rural counties, the economic base Is likely to 
be inadequate to support broadband systems. However, to the 
extent that government subsidies might be ^ade available to 
upgrade schools and other community facilities, some functions 
might be performed through the use of broadband and appro- 
priate reimbursement made to the system. The latter revenues, 
venues, in turn, might be sufficient to make the system finan- 
cially self-sustaining. The value of broadband systems 

Because most statistical data is available on a county basis, the single 
rural county has been used as the unit of analysis in this discussion. 
This is not meant to imply that the individual county roust be used as 
a planning basis for government policies affecting the establishment 
of rural broadband systems. Indeed, in their full-service uses 
contemplated in this study, rural broadband systems are more likely 
to be coterminous with the boundaries of school districts and the 
like, which increasingly are multi-county or sub-regional in nature. 
For further discussion on this point, see Chapter IV. 
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in providing public services is likely to f'.epend upon the 
extent to which these services mesh with and contribute to these 
government assistance programs, as well as upon the degree 
to which rural development policy emphasizes araa-wide, 
coordinated delivery of community services. 

Despite the evident promise of broadband communications 
systems, there can be no assurance that they will in fact 
evolve in the manner suggested in this Chapter, Before 
entrepreneurs, local business leaders, or governmental 
officials can seriously entertain organizing and deploying 
such systems, much more has to be known about the practical 
aspects of their financing and operation. This will be the 
subject of the next and final chapter. 
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CHAPTER IV 
A SYSTEM APPROACH TO DEVELOPING AND 
ASSESSING RURAL BROADBAND COMMUNICATIONS 

The preceding chapters have examined the potential of broadband 
communications for responding to rural needs and contributing to the goals 
of ruial development. However, realization of this potential depends upon 
demon;}tratlon that rural applicatlj. aro economically viable. In this 
Chap*:'>r, a system approach to developli g economically viable systems Is described 
and t'v*) case studies Illustrating some of the concepts involved In 
approach are presented. Technological, regulatory and economic factors 
as possible constraints to wider application uf broadband communications 
are then examined and It Is shown that, for rural areas, the Inanedlate 
primary constraint has been economic. This finding Is used In discussing 
the need for rural demonstrations of broadband systems and an approach to 
implementation of such a demonstration program Is dep.trlbed. The approach 
taken In this Chapter Is then compared to other alternatives as suggested 
In recent legislative Initiatives and other studies. From that follows 
a discussion of policy alternatives. The Chapter closes with a three~step 
approach to future assistance which ailght be provided by the Office of 
Technology Assessment for consideration by the Senate Committee on 
Agriculture and Forestry. 

What Is Meant By A System Approach 
As used here, a broadband communications system Indicates specific 
characteristics. With regard to service, the term "system" Implies that 
all persons In the community served by the system can hook up to It and that 
community Institutions will also have access to the system. Thus, the system 
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wllJ provide an array of services. In addition to conventional news and 
entertainment such services would include several public rervices and/or 
commercial uses as described in Chapter II. By comparison, prior 
applications (see Chapter II) have provided one service say, a health 
service — to one type of organization (such as hospitals and clinics) or 
to a subpopulatlon of individuals (the sick or elderly). In the context 
of the system concept, such an application would be a component or subsystem. 
Several such subsystems combine to form a total broadband system. 

Still on thp topic of service, there is an Important implication of the 
system concept. This is that the system derives from and is based upon 
conmunlty needs rather than the interests of a single buslne-s or group 
of experimenters. The particular services to be provided may be health, 
education, entertainment, meter reading, burglar and fire alarms, commodity 
prices or others, depending upon the needs of the people and the capability 
of the community to provide these services in other ways. 

The system approach implies a positive cost-benefit ratio and that 
other alternatives than broadband have been evaluated to determine whether 
the same .rvlce might be provided through some other method at lower cost. 
Thus, it might be cheaper to bus people to hospitals or hire more paramedics 
than to use telemedlclne. In making such an analysis, however, the total 
service to be provided by the telecommunications system must also be con- 
sidered. Provision of several services will reduce the cost of any single 
service because all will use the same physical plant. 
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Thus, an important reason for tha system approach to rural telecommuni- 
cations is economic. Besides the economies of scale achieved when a number 
of services are provided, there is also benefit to the individual. School 
systems, hospital?, and community agencies might afford to pay respectable 
sums for use of the system because of savings made in reduced salaries, 
transportation costs and physical plant. This institutional support can 
be used to offset some of the cost of providing network TV via cable to 
the individual subscriber. 

The system approach has technical implications as well. Combinations 
of technology, such as both cable and translators, may be required to meet 
the needr of the community economically. Thus, cable can be provided where 
there is adequate density and several cable systems might be linked by 
microwave relays to connect related institutions within a county. Trans- 
lators can provide service to households in the most rural areas. 
(Regulatory constraints to this approach will be discussed later). The 
important point is the intent to provide broadband to everyone rather than 
siphoning off households in the most dense, and thereby profitable, areas and 
leaving outlying rural households with no access at all. 



Service, ecc^nomic and technological aspects will be dealt with in more 
detail later. The purpose here has been to introduce the philosophical 
concepts underlying the system approach. 



The project which most clearly illustrates the system approach is being 
undertaken In Trempealeau County, Wisconsin. However, some other projects, 
such as the three National Science Foundation Phai;e II projects in Spartanburg, 
North Carolina; Reading, Pennsylvania; and Rockford, Illinois show some 
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characteristics of this approach. The Trempealeau County and Spartanburg 
projects are described below. Besides illustrating what is meant by a 
systenr approach, these projects also indicate some of the regulatory, 
institutional and financial constraints to broadband applications. The 
description of both projects follows a conmon framework: 

• demographic and socioeconomic characteristics of the 
area served by the broadbana system; 

• motivating forces behind the project; 

• system description; 

• financial considerations; Feder^il involvement; 

• status of the system; and 

• summary and significant findings. 

Trempealeau County, Wisconsin Projecr : 

Trempealeau County, Wisconsin is a predominantly rural area with a 
population of 23,172 persons. Thos;^ yo iger than 20 years of age, or over 
65, make up about 39 percent of the population and this percentage is -lose 
to the Wisconsin average. However, the over 65 age group i,; about 16 percent 
of the county population, which exceeds the statewide averages by about 
5 percent (1-5) . ^ 

Examination of migration patterns reveals greatly decreased migration 
out of the county from 1960 to 1970, as compared to the previous decade. 
While county population as a whole appears close to stabilization, there has 

* References are numbered consecutively in the order of their first 
appearance in the text. The first number is the reference. The 
number after the dash is the page number on that reference. 
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been within county movement from rural farm to rural non-farm households. 
The percentage of the population In incorporated areas in 1970 accounted for 
47 percent of the population compared to 33 percent in 1940 and 21 percent 
Ir 1900 (1-6). Persons classified as rural non-farm in 1970 accounted for 
about 64 percent of the population, with rural farm making up the difference 
(1-83). 

County median income was $7,391. A large percentage of people depend 
upon public assistance (13 percent of families) or social security (29 per- 
cent). In 1970, 14 percent of families in Trempealeau County had incomes 
below the poverty level (1-7). 

Of the total population, 8,233 or 36 percent were in the labor force. 
Agriculture and manufacturing predominate as sources of employment. 
Agriculture employs 26 percent of the work force and manufacturing employs 
22 percent (1-7). 

There are several important implications to be drawn from the above 
capsule summary of Trempealeau County characteristics. First, the relatively 
high percentages of elderly and nonworking residents means that a significant 
percentage of the population is home during the day and could use broadband 
services during this time (1-9). Presently, 93 percent f households have 
television sets (1-9). Television usage figures in hours per day are high 
compared to the national average despite good reception on only two channels 
in most areas (1-13). Surveys indicate an interest in more choice of -Programs 
as well as in local programming (1-14). Besides entertainment, the characteristics 
of the area suggest a potential for health, education and other services 
described In Chapter II of this report. 
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On the other hand, income for many residents is low. Consequently, 
little is available for discretionary spending. Thus, any broadband 
telecommunications services based on subscriber fees or fees otherwise 
charged to the consumer must be very desirable if they are to be pur- 
chased. In addition, tha low density of the area makes it unattractive to 
broadband entrepreneurs. A cable system serving the county, including all 
towns, would have less than 10 subscribers per mile of line (2-15). Cable 
operators generally consider 30-AO households/mile a minimum (3-A) . 

Tlius. Chile it appears that broadband communications could fill a 
need in Trertpealeau County, it also appears unlikely that a conventional 
system wi il fill that need. Given the situation, the project underway in 
Trempealeau is of special interest. 

Trempealeau County proposes to provide itself with broadband 
communications by paralleling the approach which brought electricity and 
telephone service to rural areas. There are many unique features of this 
project and l .ey are indicated in the following discussion. 

Role of Trempealea u County cooperatives . The motivating force behind 
the Trempealeau County project stems from several cooperatives. Because of 
the importance of cooperatives in many rural areas and because of their 
potential for bringing broadband communications to ether areas, the following 
discussion briefly outlines he historical development of cooperatives, their 
role In bringing electricity and telephone service to rural areas and the 
currt^nt activity of cooperatives in the Trempealeau County project. 
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?he formation of cooperatives stems from the Capper-Volstead Act 
of 1922 which allowed fanners, ri?nchers, dairymen and others engaged in 
agricultural activities to form associations for the purposes of marketing 
their products (4). The intent of the legislation was to permit agricul- 
tural workers to reduce competition among themselves and enable cooperative 
members to realize the benefits which could accrue from processing, handling 
and marketing their goods themselves. 

Since the 1922 Act, cooperatives have become a way of \ife in many 
rural areas and supply an array of services from insurance to schooling 
for their members. Of notable significance to this assessment is the role 
played by cooperatives in bringing electricity to the countryside. In the 
1930' s, realizing that the utility companies saw no economic reason to bring 
electric' r^* and telephone service to rural America, rural residents or- 
ganized thtir own electric cooperatives. Aided by the Rural Electrifi- 
cation Act of 1934 which made long-term, low-interest loans available, the 
electric cooporatives were extremely successful in bringing telephone and 
electric service to sparsely populated areas (5-13). 

The situation today with regard to cable television in rural areas is 
not dissimilar from the problem of getting telephone serviro and electricity 
to the same areas a generation ago. As noted previously, low rural popu- 
lation densities are not economically attractive to the private cable oper- 
ator. Cooperatives, on the other hand, exist for the benefit of their mem- 
bership and are not constrained by considerations of profit as is private 
industry. 



rv-7 



216 



In aaJUion, as noted by Steven Rlvkln writing In Rural Electrif Icatic 
Magazine (M;iy 1974, pg. 13): 

"Rural cooperatives have special practical qualifications 
for entering the field of broadband communications that iio far 
beyond a perception of historical nuances. First there are the 
vita intangible Ingredients to success of motivation - the 
comnitmcnt born „f past struggles to put technology to work for 
their members - and th» principles of area coverage that makes 
special sense when success of a high-capacity communications 
system Is so dependent on opening access to all members of com- 
(l"e '''"^ available physical facilities 

ins;;in^L K1 """"r normally a significant factor 

in stringing cable), services (such as billing and accounting) 
itself)?" " mechanisms (such as an existing cooperative 

In Trempealeau County, cooperatives are numerous and active. Initial 
Interest in the broadband communications project was sparked by Gordon 
Melstad, Manager of Trempealeau Electric Cooperative, who became Interested 
in the potential of cable for rural areas. He decided that rural residents 
would have to become actively involved If that potential was to be realized. 
As stated by Mr. Melstad (Rural Electrification Magazine, May 1974, 
Pfe. 16): 



"'Tt. 



If that's Tu i"'"^"'^'^ "l-l^ t° 8" a few commercial channels. 
If that s all we were working for I wouldn't waste my time,' 
Melstad says, but we're planning on building a total communications 
sys em to serve the future communications needs of every resident 
of the county. The real goal of the communications co-op Is to 
upgrade the quality of life for our rural members.'" 

"Melstad firmly believes that cable communications offers more 
for rural people than for city dwellers. 'it can. If developed 
to Its full potential, revitalize rural life and keep young people 

Jan JL^'t^V''' """^ ^""^^^l' '^"l'"^^! and economic ad- 

vantage. It's going to take hard work and we'll have to do the lob 
ourselves but we did It once with electricity. We should be able 
to do It again with cable.'" snouia oe able 

Others grew enthusiastic about the project. William Urban, Super- 
intendent of Trempealeau Valley ch..,i Cooperative, sees two-way cable 
as a way to Improve the quality of primary and secondary education and 
to save both teacher costs and student time. Interconnection of schools 
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would penolt special teachers at Individual schools to make their 
services available to all without the need to bus children between schools. 
Cable would also permit bringing education to the handicapped, the elderly 
and any other citizen who wished to Increase his education. 

The project obtained the support of the Trempealeau County Association 
of Cooperatives and Its president, Gerhard Nllsestuen. 

The outcome Is the Western Wisconsin Communications Cooperative. 
* WWCC is a consortium of 23 Trempealeau County cooperatives and seven 
schools (2-lA). One school In Jackson County Is also Involved (6-3). 

A county-wide, multi-service broadband communications system . As 

indicated in the auotes from ttr. !1elstad and Mr. Rlvkln, the Western 
Wisconsin Communications Cooperative proposes to provide a broadband 
communications network accessible to all 9,500 households In the county 
(2-14). This In Itself Is unusual and a dramatic departure from the 
economics governing most private cable operators. Densities of some areas 
In Trempealeau County are at least as low as 3.5 households/cable mile 
(2-15), far below commonly accepted figures for a profitable cable operation 
Nevertheless, provision of service to all members Is a tenet of cooperatives 

The question Is how such a system can be economically viable. Indeed, 
an early feasibility study for Trempealeau Electric Cooperative (1-46) 
showed that provision of cable service to Trempealeau County residents 
would be marginal at best. What substantially altered the outlook was the 
active Involvement of local Institutions In the use and support of the 
system, a development which reflected the principle of the system approach 
earlier described. 
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The key Institution to be Involved In the early phase of the project 
1b the schools. Linking of Trempealeau County schools will form the back- 
bone of the initial Hystem. The higher fees charged the schools will 
reflect institutional ''as compared to individual) use and the contemplated 
savings to be achieved by the county as a whole in education. The institu- 
tional rates will permit lower individual subscriber costs than would be 
possible if individuals alone were supporting the system. 

System de scription . The proposed system will combine cable and 
microwave technology (6-1; 7-1). The system will be installed in three 
phases at an estimated total cost of 5.5 to 6 million dollars (8-3). 

In Phase I, the schools and homes in the larger communities will be 
interconnected. Figure I on the following page shows major towns in- 
volved in Phase I. The eight schools are located in Arcadia, Blair, Eleva- 
strum, Galesville, Independence, Osseo and Whitehall in Trempealeau 
County and in Taylor in Jackson County (6-3). (One Jackson County school 
is included because cooperative and educational system boundaries are not 
always congruent with county boundaries.) Three private parochial schools 
may also be included. The schools and nearby homes will be cabled and there 
will be three microwave receivers to interconnect the cable systems and pick 
up channels from distant cities. In the initial phase, 64 miles of trans- 
mission cables and 43 miles of distribution wires will be installed. The 
system will be available to about 2300 private residences and 230 commercial 
and educational organizations (9-lff.). 

The Phase I system will use 6 channels directly, be immediately 
expandable to 8 channels and be sufficiently flexible that additional 
channels can be made operational (7-1). Initially, only the schools will 
have two-way capability. 
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Figure 1. Location of communities in 
Phase 1 (based on map in 
6-2). 
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PhnHCH II nnd III will expand the ttystem to the less densely populated 
areas so that the facility becomes available to every resident and business. 
The smaller villages will be connected in Phase II. The most isolated 
farms will be connected in Phase III. 

Initially, the system will provide individual subscribers with 
network TV and the educational and single independent channel permitted 
by the FCC. [A waiver will be sought to permit bringing in two indepen- 
dents (10).] Subsequently, however, the possibility of additional services 
such as fire and burglar alarms, will be explored (10,11). The Cooperative 
is also eager to provide service to institutional users other than the 
schools. Preliminary conversations indicate an interest by the banks. 
At present there are 11 independent banks with 42 branches. There appears 
to be Interest in use of a central computer by the banks and even in the 
possibility of using the proposed system to eliminate the need for checks 
(11). 

Financial considerations; Federal involvement . The consulting 
engineering firm of Ralph Evans and Associates retained by the Western 
Wisconsin Communications Cooperative (WWCC) estimated the Phase I cost of the 
system at $1,245,000 (7-10). in seeking outside financial assistance, the 
Cooperative explored the possibility of a Rural Electrification Administration 
(REA) loan. When receipt of an REA loan appeared unlikely, WWCC applied 
In January 197A for a Community Facility loan from the Farmers Home 
Administration (FmHA) under the Rural Development Act of 1972. In two 
subsequent letters (12, 13) the FmHA identified approximately 20 conditions 
which must be met. After WWCC agreed to meet these conditions, the Wisconsin 
FmHA State Director approved a $1,238,000 loan on August 28, 197A and obligated 
funds for it. 
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This loan 1« unique In that it is the only Community Facilities loan 
granted under Title I of the Rural Development Act of 1972 for the purpose 
of estublishlng a broadband communications system. FmllA has approved u 
direct loan with a 15 year repayment period at 5% interest with repayment 
of principal deferred for 2 years (14). Of the conditions imposed by FmHA, 
one posed a particular problem and is illustrative of somo of the diffi- 
culties faced by projects such as this one. FniHA required that long-term 
contracts between the eight schools and WWCC be established. However, the 
schools are prohibited from participating in any agreement longer than 3 
years without voter approval. Such approval for a 10 year contract has 
been agreed to by the voters. In addition, a bill pending before 
the Wisconsin legislature will permit schools to make such contractual 
arrangements (11). 

WCC Is concerned that private operators might skim off the more 
profitable densely populated areas of the county. The difficulty 
which WWCC experienced in promoting and financing their own system has 
stimulated another bill now pending before the Wisconsin State Assembly. 
This bill would allow intercommunity cable districts to organize and float 
municipal bond issues to raise funds for intercommunity cable systems (2). 
Arguments advanced in favor of the bill are that it will protect rural 
areas from lack of cable service, prevent formation of "pockets** of 
sparsely populated areas lacking broadband services and promote cable 
system compatibility (10) . The bill has been defeated once but is expected 
to come up again. 
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In the Trempealeau County nystem, financial uupport and loan repayment 
will come from Installation fees, membership fees and user charges. A 
snuill amount of revenue from .ulvertisinj? is also anticipated. Individual 
subscribers will be charged a $20 installation fee, $5 for membership in 
the cooperative and about $7/monLh for access to the system. The eight 
school districts will each pay a $1,000 Installation fee and $9,000/year 
for two-way use of the system (9-lff.). 

Although the user charge to the schools may seem high, the potential 
savings of the school system may be even higher. The broadband system will 
permit the connected schools to share teachers. Students In special programs 
will no longer have to be bused between schools. In-service teacher training 
can also be done on the cable system. 

Later the banks are likely candidates for use of the system. A 
channel could be bought by several banks and used for in-service training, 
computer access, etc. $7,000 has been cited as a reasonable figure for 
rental of a channel per bank for one year (11). 

Status of the system. As previously indicated, the Community 
Facilities loan from FmHA was approved August 28, 197A. However, con- 
struction of the system has not yet begun because of the need for a long 
term contract commitment between the schools and WWCC. Although voter 
approval of this commitment was obtained, state level action was. also 
necessary. Thus, progress has been delayed pending action by the Wisconsin 
State Assembly on a bill approving entry into long term contracts by 
the schools. The bill will probably come to a vote early in calendar 
year 1976 (15). 



2 2 o 

IV- 14 



In addition, FnillA Imposed a condition ttmt WWCC obtain signed raember- 
ahlp pledges from 1008 households ns evidence thnt the system will be used 
and bring In revenue In Its first year (13). Early Indications of sub- 
scriber Interest suggest little difficulty In meeting this requirement. 

The engineering consulting firm of Ralph Evans and Associates has 
prepared the specifications for bid for a turnkey contract. The specifi- 
cations will be released as soon as there Is state level approval for the 
school system contracts. 

If the Wisconsin State Assembly acts favorably early In 1976, Phase I 
construction can possibly be completed by late fall. If the Assembly does 
not act until later In the year, a problem arises because of the Increased 
costs of Installing the system under the climatic conditions wlilch prevail 
In Wisconsin during the winter. Possibly, Phase I will be delayed until 
1977. If the Assembly disapproves the bill, the entire situation must 
be re-examined. 

Once Imvlementatlon of Phase I Is begun, about four years will be 
required before the detailed benefits of the Phase I system to the schools 
can be known. The first year will be devoted to construction and Intercon- 
nection of the schools. During the first and second years, the schools will 
be developing their approach to using the system. The third year will be 
experimental and In the fourth year, the school system should be fully 
operational. These plans are reflected In the projected school user charges. 
The schools will not be charged for system use until the third year and 
then at a 50 percent rate (I.e.. $«500 per year). Full charges will go Into 
effect In the fourth year (1<«). 
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During tht! four year period deHcrlbcd above, other actlvitlcH cnn 
proceed in parallel. ThuH , PhrtHe 11 Implementation, provlHlon of additional 
Horvicey to Individual HubHcrlbers beyond network and KTV, and involvement 
of other InHtitutlona Huch as the bankH can be Initiated. It is important 
to note that long-time periods will be required to install, develop, 
and evaluate the innovative broadband uses such as contemplated in 
Trompealoau County* Thus, data on the value of systems such as the one 
proposed for Trempealeau County will not be available for a considerable 
number of years, even if work begins now. 

Summary and si gnificant findings from the Trempealeau County case 
stud^. llie following summary discussion of the Trempealeau County project highlight 
the most significant points of this case study as they bear upon the 
future of rural broadband systems generally, 

• the primary motivational force for the Trempealeau County project 
lies in the cooperatives, nonprofit organizations oriented to 
benefits for all members ; 

• within Trempealeau County cooperatives, a few key individuals 
have played significant roles in attempting to make an idea a 
reality; 

• the underlying philosophy of the cooperative movement in rural 
areas led naturally to the concept of an areawide service which 
would serve all members even if their geographic location rated 
them poorly in the equation of cable system economics. This philo- 
sophic viewpoint was augmented by the vision of a f«w key persons 
concerning the full potential of cable in rural areas. At the same 
time, these key persons foresaw the consequences of granting 
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vi\blv frnnchlHtiM tor tho moHt tli»n»oly pop^ilated and profltal»lo 
aroas alonoi Siuili fran<:hlHos would moan that the moat laolatod 
rifMldonta would Uv loft out of the i:abltj ayHtem; 

• feasibility study showed that provlHlon of standard cable service 
In t e rms of Improved network TV and ETV would not bo economically 
viable — a not surprising result given the low population density 
of Trempealeau County; 

• the key motivating persons foresaw more than a standard cable 
system. Involvement of an institution, the schools, had many 
advantages. It was hypothesized that educational costs could be 
reduced while the quality of education was Increased. Another 
significant benefit was lower Individual subscriber fees than would 
be possible without Institutional Involvement. These economic 
benefits could be augmented by potentially higher quality education 
for all residents of the county; 

• a Community Facilities loan under Title I of the Rural Development 
Act of 1972 was obtained. This Is a unique loan — the only one 
granted under Title I for a broadband system. Trempealeau County 
was fortunate in the timing of Its application, which occurred 
shortly after Title I funds became available. Recently set priorities 
for the granting of such loans (16) plus the Increasing competition 
for them Indicates that this source of funding for broadband systems 
Is unlikely to be available In the future. Indeed, correspondence to 

OTA from the PmHA Administrator states that "we^do not anticipate this type 
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ot loan (1,0,, lor bro.ulhand HyHtutmi) bocomlnR a HlK"inc(mt 
pnn of our conwumlty fAciJltlon loan progrnm" (17); 

• nlthoiiKh KmllA provldud nHHlntanco to Trempenlonu County In the form 
of n loan, FmllA nHsifltnnco dtd not extend to helping develop the 
rationale or Jiwtif Icatlon for the HyHtem, nor did FmllA act as 
coordinator with other appropriate Federal nRenclea, such an the 
FCC, Trempealeau authoritlea were, and arc, on their own in 
devlHing, and organizing their systenu^-If the latter had not been 
poBBeased of a high degree of InitiatlVo. and perseverance. It Is 
not likely that they would have progressed as far as they have; 

• Trempealeau authorities do not have a clear idea of concrete 
plans for service to be provided beyond community access to net- 
work and educational TV programs and use of the system by school 
disci icts. Some assistance. Federal or otherwise, probably will be 
ne-essary if the community is to realize such potential benefits 
as using the system for commodity and cattle market information; 
hospital and medical services; and fire and burglar detection. 
Revenue from these add/.tional services might be essential to the 
acoriomic viability of the expanded system now contemplated by 
1: cal authorities ; 

in Trempealeau, and elsewhere, state laws can constitute a major 
barrier to the development of community-based rural systems. The 
lack of authority for Trempealeau County school districts to enter 
into long term contracts has delayed implementation of the system; 
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# (he tmulnncy of cable entruprcniuirrt to buy up cnbUi frnnchiiuni 
In the moHt clLtnrtuly populatotl arcart cnn tjiohuo Ioiih donnoly 
populated att'dH from receiving aervlcc bocaimu the moHt economically 
attractive aruaM have been removed from tho ayscem; 

• the dealro to build an area-wide ayBtcm 1h frustrated by the fact 
that townships cannot grant cable frnnchiaoa. Thu«, thoBe intercated 
In Implementing an area-wide syHtetn are forced into the position of 
acquiring fronchlscB from municipallcica with hopes that Jntervoning 
townships will Join the system but vlth no guarantee that they will 
do so. 

To summarize, the Trempealeau County project is a unique effort. It 
is an attempt to provide broadband telecoujmunlcations services by following 
the tradition of providing electricity and telephone service to rural areas 
through the use of cooperatives. The success or failure of the project will 
have significant implications for similar endeavors by other rural communities. 
It should be noted that other projects of this type are not likely to 
come to fruition under current conditions because of constraints on funds 
and the lack of a Federal program supporting demonstrations with objectives 
slm.llar to those guiding the Trempealeau project. 

Spartanburg. South Carolina Projec t 

Unlike Trempealeau County, the Spartanburg, South Carolina project 
is taking place in a small city and contiguous parts of Spartanburg County 
rather than in a rural area. However, thete are two reasons for including 
Spartanburg as one of the two case studies of this Chapter. First, the Trempealeau 
County project was initiated by cooperatives. For comparison, it is 
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mvii\\ to oxiiniliio an oxamplo In whltli iho K<nler*il K(»vorn(TM»rit hn» lakim t\w 
Initiative with the lnvolvt»inoiit of a rouMuUant autt privato iiuluHtry,' 
SiM'imd, whilo Spartaiibur« in not rurnl, t\\v aorvlroH holn« InvoHtlKaCml 
i\rv appMcahli* to rural aroart. AHpocta of the dotallod cortt aiialyHow whlc:li 
aro part of the SpartanbiirK projtu't, micli an Lramiportat i on and Lolccom- 
monliwitfona cravlooffH^ wUL h<» nuf^KoMtivo of tho reaultn tluit might be 
ohr.alnod In rural aroaH. 

Tho city of Spartanburg had a 1970 population of AA,5A6 pernons. It 
haa Ita own radio and tolevlfllon stations, newflpapor, Spartanburg Technical 
College and other Institutions. The black Community accounts for 33 percent 
of Spartanburg's population (18-II-1), 

The table on the following page lllustrnteB the demographic character- 
istics of the city and county of Spartanburg compared to South Carolina, the 
South Atlantic States and the U.S. as a whole. Of particular note in the 
table are the reduced educational and income levels in Spartanburg compared 
to the U.S. as a whole. There is also a larger proportion of families 
below the low-income line defined by the Bureau of the Census. Per capita 
expenditures for local government services are about half those for the 
U.S. average and are lower in the city than in the county. The reduced 
staff and budget in the city reflect the responsibility of the county 
for many public services, including education and health for both city 
and county residents (18-11-3). The lack of responsibility of the city 
for social services may be contrasted with the fact that only the city 
can grant cable franchises (19). 
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• Nattonnl SrUnco Foundnt lott (NSH «• thlH agcincy In funding tlici 
projoct nn part of a compr«hmiHtv<i t«l«scommiinlc«t loim rene^arch 
proRntm; 

• The RAnd Corporation Hand in the contractor for the cixporlmontal 
NtudloH In Spnrtanhurg; 

• ToloCable Corporation of Norfolk, Virginia - TelcCablo in tho 
ovmor/oporator of the Spartanburg Ryiitain» ono of fifteen cablo 
HyntcQUi ownod by ToleCabIc; 

• Jorrold Corporation - Jerrold Installed the cable system under 
a turnkey contract ; 

• state and local organizations - these are Involved In tho services 
the system provides. 

Each of the above groups Is motivated to participate In the project 
for different reasons. Thus, the state and local organizations are Interested 
In the services which the system can provide while the lerrold Corporation 
has used Spartanburg as a test'-bed for Its sccon,d generation of two-way 
equipment, especially Its unified amplifiers (19), 

One of the factors leading to the Initiation of this project Involving 
NSF, Rand and Telecable was the reassessment by the Federal Communications 
Comnlsslon (FCC) of Its position on two-way cable systems. In 1972 the FCC 
ruled that all cable systems In the 100 largest markets must have two-way 
capability by March 1977. However » such factors as less-than-expected 
profitability of cable systems and Inadequate evidence on the actual value 
of return signals has led to postponement of the rule. Three National Science 
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to !Im' l-tr and oitiiTM nn tlu^ v<»hu^ .«r t,wn-w^»v HVMiiMnw (IH-l-l; 21-1), 

Am a » ahh' np,ir<uor, TolrC^iblr 1m lnt«ui«MtiHl in i\w riwonmi put t*t>t l/i I 

^UmmnIom. i«M»M:^iblr vorkiul i^KtiMinlvuly with Hand In iU?v«UoplnK ktuuV h 
propoN.il to NSF, Art Htatr.l l>y ^fr. Ri^x linidU^y, Trortlilont of T.UoCablo 
corporation In IvliMr to Dr. Ulaml Johnnon of thv Rami Corporation 
(IH-Vir-IH): "Wc tvt'l tho Moclal Morvlce doUvt»ry proJcctH noloctud by 
nr. WlllL»m \AU':ui .ind hit) Ht>iff arc mcnningful vxpiirlmontM which will norvo 
wiMl III diaermlnluK the future UHofulnesM of broadband communlcaclonH over 
lablo tul^vlHlon faeUltloH for tho delivery of social aerviccn/' It tnlRht 
be noted t\y\t thin In not th<^ first time TnleCablo hao hmm Involved In 
Hoclal Horvlc4?fi. For examples at heir Overland Park, Kaniiaa Inatallatlon, 
cablo waH urchI for In-home education of two acverely handicapped teenagers (21-2), 

System dcacrlptlon. The Spartanburg cable system la a high quality 
«tate-of-thc-art two-way aystein which haa been relatively free of many 
of the technical problema encountered by other ayatems. It provides twenty- 
seven forward or "downatream" and four return or "upatream" video channcla. 
Twelve of the forward channels are used for major broadcast stations, 
locally originated programs and automated programraing, leaving fifteen 
downstream channels available for other purposes. Three of the return 
channels are available for experimental use (21-2ff.). 

The system provides extensive coverage. As of late 1974, of 10,000 
city dwellings, 8000 were within access of the cable, as were 6000 in the 
county. Of the total with access, half, or 7000, had subscribed (21-2). Plans 
for expansion will provide access to an additional 6000 homes in the city 
and county (18-II-8) . 
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I m' I'J i'^t 1 1 u\ of It xjirtj' I iiHin t H . Ar I t n v ml h n I' t lu^ «i r wh I h I i 
MuppUt*d by ctxh\*> wi^r^f vntabl iNhctil thnuii^h nnuU luK^ b^ht with murM ctmn 60 

hi>w t^lernmmuniciit InnH minht hi-*ip, raihor th4u bulng prttuunCod witli tbo 
tdcbnuluKy und itHktid to ^lUKg^Ht w^yM to uM«t It. Th^ro In nouic AviKK^'^t^^ ^^^^ 
Clwit tht$Hii two oontntrttlng ^ipproiichoH prculuoo diff«)ront reHuliN (2I'-3) and 
thtit wbttrn t\w ti^cbnuloHy in Hvif f icicint ly flexible, an In SpArlnnburg, 
more moanlnKful neeun anniMiummtn can bo obtnlutid by concentrating on 
nuodn rathtsr thiin Kschnology (19). Six monthH wcro »pent In a careful 
nci^dM nnnlynifi (21-3). Three hanic KroupB of expcrlmontH woro identlflod 
In t\w arvan of: 

• iidult i*ducrtt Ion; 

• training of day caro workers; and 

• conmim Icatlons between social aorvlcc agencies. 

The education experiment attacka one of the major noclal service needs 
In Spartanburg and South Carolina, South Carolina Is 49th In the United 
States In median years of education (10.5 years), and 62X of Its adults 
have not finished high school (18-III-2). According to the Rand proposal 
"In the areas accessible to the Spartanburg cable system alone, there are 
approximately 20.000 adults without a high school education; 10,000 of 
these Spartanburg residents don't have an eighth grade education'* (18-IXI-2). 

Despite past efforts to upgrade the educational level of area residents 
by Spartanburg public schools and Spartanburg Technical College^ much 
remains to be done. Current programs reach only a small proportion of 
those who could profit from them: In South Carolina^ such programs have 
enrolled IX of adults lacking basic (less than high school) education 
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and about 2% of those lacking a high school education (18-III-3) . Of 
those enrolled, only a small proportion complete the programs (18-III-3). 
Significant reasons for dropout are difficulty arranging transportation and 
difficulty meeting child care needs and related family responsibilities 
(18-III-3). These difficulties are equally or more applicable to residents 
of rural areas, indicating the applicability of Spartanburg project to 
rural as well as more urbanized areas. 

Broadband communications, by bringing education to those needing it, 
rather than requiring them to go to the source of education, might circum- 
vent the barriers cited (see Chapter II for further discussion rural needs in 
education). What remains to be demonstrated in the Spartanburg experiment 
is that quality education can be achieved through the use of broadband 
communications. 

The purpose of the project will assess telecommunications as a method 
for providing second level basic adult education (grades 6-8) and high school 
equivalency education (18-III-1) . The following three techniques will be 
tested: traditional classroom; one-way television; and two-way television 
using pushbuttons alone or pushbuttons with return voice for student re- 
sponse (18-1-2; 19-4ff.). 

Measures of effectiveness of the three methods are directed at asessing 
both benefit and cost. Tests of educational progress such as the TABE (Test 
of Adult Basic Education) and GED (General Educational Development) will 
be used to measure student learning (18-III-17f f. ) . In 'addition, updated 
measures of student progress will be available throughout the telecommuni- 
cations experiments (19;). With regard to cost, careful records of the cost 
to maintain, operate, and administer the broadband system will be kept in 
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these and other experiments (19). Specific costs as&oclated with the 
educational program which will be measured Include direct Instructional 
costs and student travel costs (18-III-18). Perhaps the hardest to obtain 
yet the most significant — measure of the benefit of this program Is Its 
value to students who are reached by this system who wouldn't be reached 
otherwise (18-III-18). The latter are those students who couldn't par- 
take of the benefits of adult edcuatlon If obtaining It requires going to 
a classroom. While student questionnaires will enable an estimate to 
be made of the proportion of these students and their response to the pro- 
gram (18-III-18) , It Is unfortunate that a better means of determining this 
value Is not available. 



The second experimental application In the Spartanburg project Is 

use of broadband telecommunications to train day care personnel. As 

stated by William Lucas of the Rand Corporation (21-6) : 

"The need for quality day care has grown sub- 
stantially In recent years as the number of women In 
the work force has grown. Child care In centers has 
grown more sophisticated as more positions are filled 
by well-trained personnel, but In-horae and family 
care Is a continuing problem. In these situations, 
the child either remains at home or Is kept In the 
home of the caregiver, typically a neighbor or rela-7 
tlve who Is often a mother with children of her own. 
All too often this caregiver sees herself as little 
more than a babysitter. Even If she would like training. 
It Is difficult to acquire because she Is tied to her 
home. In the day, she must usually care for several 
children by herself. In the evenings and on weekends 
she must tend her own family. Of course, some caregivers 
are so motivated they attend occasional training work- 
shops despite the Inconvenience, but for the general 
population of this type of caregiver, effective training 
needs to reach Into the home." 



Despite recognition of the need for training of day care personnel 
(19-iy-8), the above quotation Indicates the reasons such training Is 
difficult to Implement. Some of these reasons are Identical to those 
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which make adult education difficult to provide — the necessity to ^ 
to a training center, which is prevented by conflicting demands on the 
trainees time. As in adult education, broadband is a potential way to 
resolve such problems in both rural and urban areas. 

The day care training experiment uses a workshop approach with 
training workshops conducted in the cable studio and in homes and day 
care facilities in the field. According to the project prospectus, 
"participants in homes and centers will be seen as they ask questions, show 
techniques and exchange experiences with the professional leading the 
workshop. The multipoint distribution capacity of the system will be 
used to send the workshop and the associated dialogues [between the pro- 
fessional leading the workshop who may be located at the cable studio 
or one of the home or day care facility sites , and day care workers at 
other locations] live over a closed channel to members of the day care 
community throughout the system" (18-IV-l) . 

Day care training by three different methods will be compared. For 
one group, five television cameras will be rotated among the studio and 
homes or facilities so each has a chance to actively participate. By 
switching the cameras on and off at the various locations, caregivers 
at sites with cameras can see and hear each other. A second group of 
caregivers will be able to watch the program but these people will not 
be able to actively participate because they will have no return equip-, 
ment and thus cannot be heard or seen. A third group will receive the 
materials used in the workshop but will not have access to the cable system. 

Videotapes of the workshop sessions will be saved, permitting 
changes in caregiver skills tc be later identified and analyzed (19). 
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Cost-benefit analysis comparing one and two-way cable with actual 
visits to the home or facility to provide training sessions also will be 
conducted. Elements of this analysis will Include cost of developing 
the materials, travel to homes, the wages and salaries of visiting 
training personnel, costs associated with use of the cable system, and 
the number of caregivers reached (18-IV-36f f . ) . 

The third set of experiments In the Spartanburg project Involves use 
of cable to facilitate Inter-agency communications. One such application 
Is reduction of the time and costs associated with the processing of appli- 
cants for federal assistance programs which require processing by more than 
one local agency. The specific program which Is the subject of this experiment 
Is the Work Incentive or "WIN" program which Is administered by the U.S. 
Department of Labor and Health, Education and Welfare (18-V-7) . Screening 
and approval for this program Involves two agencies and several client 
visits. The associated problems of*settlng appointments, arranging and 
paying for client travel, and Inter-agency Interactions means that approval 
of the application requires considerable time — an average of 77 days 
In Spartanburg on the basis of a small sample (21-9). In this experiment, 
cable will permit Interviewing of the client and processing of papers 
by both agencies with che client remaining In one location (21-9). 

Elements to be evaluated Include the time necessary to complete the 
application process, with and without the cable system, and associated 
costs (which will take account of the travel costs for the client, work 
time lost, and child care costs) (18-TV-4) . Another measure Is the reduction 
In the backlog of cases which the cable system may permit (18-V-16) , 
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Financial considerations; Federal Involvenient . The commitment of the 
National Science Foundation to the three experiments in this project totals 
$1,106,566, over a three-year period. The dollar value of TeleCable's and 
Spartanburg Technical College's contribution in terms of system or per- 
sonnel costs is not known. 

Previous sections have described some of the specific analyses of 
costs and benefits which will be undertaken in connection with the three 
sets of experiments in adult education, day care training and interagency 
communications. In a more general view, there are basically three types 
of costs on which data are needed in order to establish the potential for 
cable communications in providing social services. These are (19): 

• the additional cost of two-way cable; 

• the cost of the services themselves using the 
cable system; and 

• transportation/telecommunications cost trade-offs. 

The proposal for this study submitted to NSF by the Rand Corporation 
confined itself to providing data on the second of these categories of • 
cost. This is not surprising, given the difficulty of^quantifying the 
marginal costs of two-way cable and the tradeoffs between costs of trans- 
portation and teleconununications. Nevertheless, on their own initiative, 
project personnel will attempt to provide data on these more difficult 
costs. Despite the difficulty, other investigators should be encouraged 
to provide similar data. 
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The interagency comnunications experiment will provide data on two of 
these cost categories: services costs and the tradeoffs between transpor- 
tation and teleconmunications . The day care experiment will be used to 
estimate the marginal cost of two-way cable. The education experiment is 
difficult to evaluate in terms of any of the above three categories of 
costs because the bulk of the population served will be those who wouldn't 
have been reached otherwise. 

Another important consideration is the potential economic viability 
of the system after NSF support is discontinued. NSF has indicated that 
economic viability and consideration of ways to continue the services beyond 
the period of NSF support was one of the criteria in the selection of con- 
tractors for this study (22). In addition, interviews with key project 
personnel (19, 20, 23, 24) suggest that the long-term viability of the 
system for providing public services is of considerable personal concern. 
Funding for related projects is being sought, notably from HEW. Hopefully, 
the experiments will also demonstrate the value of the services provided — 
and the cost savings achievable — to state and local authorities. Local 
support of the system on the basis of demonstrated cost-benefit might then 
be negotiated. Such an outcome, involving as it would, the provision of these 
innovative services on a self-sustaining basis in a privately owned system, 
would be both significant and important as a precedent within the industry. 

Status of the system . The Spartanburg project started in September 1975 
and is scheduled for completion in December 31, 1977. The adult education 
and day care experiments are well underway. Substantive reports on various 
parts of the project will be prepared as data are available. For example, 
a report on the social benefits of broadband telecommunications for the 
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training of day care operators should be ready in the fall of 1976, 
Significant data on transportation/telecommunications tradeoffs derived 
from the interagency experiments should be available in early 1977. 

Summary and significant findings from the Spartanburg Case Study . 
This section draws together some of the points already made and summarizes 
additional ones to highlight the relevance of the Spartanburg project to 
the potential for broadband communications systems in rural areas. 

• While Spartanburg is not a rural area, the project has 
the potential for demonstrating the cost-effectiveness of 
cable for providing a combination of several public service 
uses. If so, the data may suggest that such services could 
be economically feasible in rural areas as well; 

• Despite the involvement of a private cable operator in 
Spartanburg, many problems block the entry of the private 
entrepreneur into similar enterprises. The difficulty of 
interacting with a multitude of state, regional and 
local agencies to put together the necessary combination 
of public service uses, each of which, taken by itself, 
might not warrant the costs involved in installing a 
two-way system ±3 significant. There is a need to 
demonstrate that a potential market exists. The Spartanburg 
project is a step in that direction. In addition, the 
possibility of encouraging the development of a new kind 

of entrepreneur who is a "broker" for combining telecom- 
munications services should be considered; 
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• an Important prelude to putting together a successful 
combination of public services is a careful analysis 
of community needs and the matching of those needs 
with the capabilities and costs of cable; 

• the Spartanburg project so far has generated a list 
of some AO additional applications which could be 
served by the broadband system; 

• better methods for quantifying benefits are needed. An 
example is determining the benefits of making adult 
education available to those who won't or can't come 

to a specific classroom but who can partake of such 
opportunity "on the cable"; 

• unionization (or lack of it) has a significant effect 
on system costs. In Spartanburg, studio costs are 
about $25/hour for most programs and only one operator 
is required. In unionized New York City, the same 
program would require 3-5 people at much greater cost; 

• as in Trempealeau County, success of the Spartanburg 
project depends on the personal commitment and vision 
of a few personnel, among whom are the Rand Corporation 
Project Leader and Site Manager, the Dean of Continuing 
Education at Spartanburg Technical College and Telecable 
employees. 
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Constraints To Wider Application Of 
Broadband Communications In Rural Areas 

In preceding sections of this Chapter, the system approach was defined, 

and the Trempealeau County project, which most clearly illustrates the 

system approach in a rural setting, was described. The experiments supported 

by the National Science Foundation in Spartanburg, South Carolina, were 

discussed to illustrate other uses of broadband communications to meet 

public service needs. The latter experiments will also provide needed 

data on transportation/telecommunications tradeoffs and the costs ar*d 

benefits of providing public services by broadband or alternate methods. 

The following discussion addresses factors which constrain more wide- 
spread use of broadband communications to meet rural needs. This discussion 
begins by identifying those technologies which were included in the study 
as having potential for meeting rural needs' beyond supplying news and 
entertainment. The degree to which technology is a constraint is then 
considered. Thereafter, regulations and economics as they apply to the 
technologies and act as constraints to wider use of broadband communi- 
cations in rural areas are discussed. 

T'echnology 

As requested by Senator Talmadge of the Committee on Agriculture and 
Forestry, this study was concerned with the potential application of broad- 
band conmunications to rural areas. "Broadband" communications refers to 
transmission of many television voice and/or data signals through a single 
system. The transmission may be through the atmosphere or through wires or 
fibers. There is no clear point of separation between broadband and narrowband. 
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For the purposes of this study, the term ''broadband*' Indicates. a communications 
system employing one or more of the following technologies: 

• coaxial cable H "hardwired" - a solid substance (wires or 
glass fibers is used for transmission 



• fiber optics 



• translators 

• microwave — 

• satellite ^ 



transmissions are broadcast — a solid 
medium is not used 



In general, broadband as used in this report implies two-way interaction 

with video as well as voice and/or data in at Least one direction. It 

will be noted that of the above listed technologies, coaxial cable and fiber 

optics can accommodate transmissions to and from individual users whereas 

translators, microwave and satellite are generally used to transmit signals 

in one direction only; namely, to the user. Because of the potential value 

of low-cost translators in rural areas, an additional technology, the 

telephone, was Included because it can be employed to provide return audio signals 

as a response to audiovisual signals sent to users by means of the translator. 

It is important to note the technologies excluded from this preliminary 
assessment. Conventional telephone service except as previously noted was 
not included.^ Broadcast o\;er the airwaves from a single station, whether 



^ It should be noted that there are many potential uses for conventional 
two-way telephone to provide public services in rural areas. However, 
the requesting couwittee expressed its interest in broadband communica- 
tions, and for thi^ reason conventional telephone was not given major 
attention "in this preliminary study. Applications solely based on con- 
ventional two-way telephone were considejred outside the scope of this 
preliminary study. 
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audiovisual or audio only, was not included. Thus, network or independent 
television stations broadcasting on a single frequency, and radio stations, 
whether fixed or mobile, commercial, military or citizen's band,l were 
not included. However, some consideration has been given (later in 
this Chapter) to the implications for the telephone and broadcast tele- 
vision industries of increased usage of broadband telecommunications. 

A more detailed description of the technologies is presented in 
Appendix D. Technical characteristics of the technologies and costs 
asssociated with their use are included as well. 

For purposes here, of this discussion, it is sufficient to note that there are 
a variety of technologies available which can be combined in various ways to meet 
rural needs. For example, cable can be used where it is economically 
feasible. Where density is very low there are two options. The uneconomic 
areas can be subsidized by the denser areas. This is the essence of the 
cooperative approach which is dedicated to providing full service to all 
members. Alternately, low cost translators can be used to provide service to 
less dense areas with response capability provided by telephone. However, 
the latter service will be inferior to cable because video return by tele- 
phone is not within the state-of-the-art and response is thus limited to 
voice or pushbuttons. Microwave or satellite can be used to link several 
rural systems with distribution to individual users accomplished by cable 
or translator. (It will be recalled that the Trempealeau County system 
will use a combination of microwave and cable.) Fiber optics is a new 



Citizen's band radio has been in extensive use in rural areas for 
number of years and its obvious advantages of flexibility and low 
cosL could continue to make it a valuable supplement even after 
a broadband system was established. 
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technology which, while still experimental, Is developing rapidly. Its 
value lies In Its potential lower cost than cable, as well as Its vastly 
Increased channel capacity. A fiber optic cable of the same diameter as a 
coaxial cable could carry one million tlj^^s more Information. 

In general. It can be said tf;at technology Is not presently a limiting 
factor In bringing broadband a amunicatlons to rural areas. In the future. 
If several two-way public services cannot be time-shared and must be 
transmitted simultaneously, along with a number of conventional television 
channels, then channel capacity of conventional cable would become 
limiting. Meanwhile, existing technology Is adequate to test the feasi- 
bility ana value of public service and/or commerlcal use of broadband 
communications In rural areas. If success In Initial demonstrations 
generates demand beyond present day technology, then fiber optics at that 
time may well be available to meet additional demands for channel 
capacity. 

Sir .>nology Is not limiting, reasons for the failure of broadband 
communications to penetrate farther Into rural areas must be sought 
elsewhere — In regulatory or economic constraints. These are explored 
further below. 

Regulation 

The following treatment of major regulatory Issues affecting the 
future of rural broadband systems treats the two main technologies for 
local distribution of broadband service to rural areas: cable and trans- 
lators. In addition, because of recent strides In the development of fiber 
optics, some indication will be given of the consequences for rural systems 
of the alternative ways In which future regulatory decisions concerning fiber 
optics may be handled. 
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In discussing these three technologies, first the regulatory 
constraints will be outlined and then their implications for rural systems 
described. At the end of the section will be a brief overview of the 
principal issues. 

Cable . Cable regulations vary with the location of the cable service 
in relation to the top 100 television markets in the nation.^ However, 
because some rural areas fall within television range of stations in these 
markets, the full range of FCC regulations — those concerning the "top 100" 
as well as those pertaining to remote rural areas — must be considered. 

At the present time, FCC rules, based upon the Cable Television 
Report and Order of 1972, provide that cable systems in the top 100 
markets may import a limited number of distant signals (usually two or 
three) and must provide: 

• transmission of local broadcast stations; 

• a channel for local educational programming, free for at 
least 5 years; 

• a channel for use by local government, free for at 
least 5 years; 

• a free channel for use by the public on a first-come, 
first-served basis; 

^ Market rank of major television cities is determined from the number 

of prime time viewers and ranges from the first market (with the 

largest number of viewers) to the lOOth. Those falling outside the 
top 100 are not ranked. 
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• at least one channel for local programming if there are 
more than 3500 subscribers; 

• channels which may be leased for other services. 

The 1972 FCC rules also required that cable systems in major markets must 
provide at least 20 channels by 1 March 1977 and that for each channel 
carrying a broadcast signal, at least one channel must be available 
for nonbroadcast us^ (27-16; 28-74; 29-6). Another rule promulgated in 
1972 » but without a specific date for compliance, was that cable systems 
must be able to accommodate return signals from the subscriber to the 
control center. Concerning the latter rule, in addition to the absence 
of an effective date of implementation, it is significant to note that 
neither video nor voice return capability are required, although both are 
well within the state-of-the-art. Instead all that is required is a simple 
response capability as can be accomplished by pushbutton,^ 

Concerning the above rules, the requirement for existing systems to 
meet 20-channel capability has been indefinitely postponed because of ad- 
verse economic conditions facing the cable industry (27-16). In addition, 
the requirement that cable systems with more than 3500 subscribers must 
originate programming was stayed by the FCC during litigation.^ 



It should also be noted that cable systeuis existing prior to 

March 1, 1972 are "grandfathered" and need only continue the 

service they offered at that date (27-15) # Thus, they are exempt 

from the public access and other dedicated channel requirements 
of the 1972 rules. 

2 U.S. vs. Midwest Video Corp., 406 U.S. 649 (1972). Although the 
Supreme Court upheld the rule, the stay was never vacated so the 
rule is not in effect (32-9). 
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As Indicated, the above rulea dencrlbe ' p,2rtain to cnblc operators 
within the top 100 markets. Outside these areas, the FCC rules on channel 
access for public, educational and government use do not apply. 

There are thro important implications of Lhese rules for rural 
cable applications as discussed in this report: 

• First, without encouragement from the FCC to provide return 
capability on cable systems. It Is not surprising that most 
do not provide such capability. 1 The reasons advanced 
against two-way are lack of demonstrated need and the uncertain 
prospects for marketing such a capability for the benefit of 
the cable operator and/or the community. On the other hand, 
without an existing technical capability for two-way service, it is 
impossible to explore its value and its potential for 
economic viability. The result Is a self-perpetuating 
circular situation. 

• Second, the FCC requirement that channels for educational, 
government and public use be provided free of charge makes 
sense only where such services cannot be used to generate 
revenue. Applied In a blanket fashion to all systems. It 
could bar the development of the rural systems contemplated 
In this report. As will be recalled from the earlier 
discussion, the feasibility of area-coverage rural systems 
will depend upon the revenues to be received from the use 



It should be noted that systems for major market areas now being 
Installed by some major multi-system operators do provide for 
conversions to two-way. Anticipated conversion costs are about 
$500 per mile (compared to basic Installation costs of $4300/mlle). 
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of excess channel, capacity for public service and commercial 
uses. Had Trempealeau County, for example, been located within 
a top 100 market area (and subject to FCC requirement for 
such markets), it Is entirely possible that the project 
would not have been attempted. Without revenue from the 
school systems (and citizens might well have objected to 
paying for channels that were meant to be free of charge) , 
low population density and other unfavorable characteristics 
would have made the system economically unattractive. In this con- 
nection, it should be emphasized that payment for such institutional 
utb-e of channels should not necessarily represent a net increased 
burden for the residents involved. As in the case of Trempealeau 
County, savings from the use of the broadband system may offset 
the costs. As a further comment on the difference between 
the concept underlying the FCC "free of charge" rule and 
that of the full-service rural systems discussed in this 
report, it should be noted that t!u- FCC cor., ept implies the 
use of broadband as a supalemeat to education whi^e the usage 
contemplated here is an iritegral clement of the basic delivery 
system for educational services. 

Third, the current debate over possible relaxation of cable regulations 
has focused on such issues as the numlif^r of distant signals which 
the cable operator may import (presently three in markets 1-50, 
two in market 51-100 and one outside the top 100 markets) and 
on the pro's and con's of restriction of cablecasting of 
sports events and movies (31-160). 
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This is a debate between the broadcasters aiul current cable operator^ 
over the areas in which they presently are In conflict: entertainment 
and sports events. If the potential for full-service rural broadband 
systems Is not considered in this debate, it is possible that the dispute 
may be resolved solely on merits of the cases as viewed from the urban 
perspective when in fact, those also affected by the outcome will be rural 
residents. 

This is not the only example of the problems that might persist if 
the interests of rural systems are not taken into account. On the one 
hand, the FCC does not restrict nonentertainment uses of cable (which 
could have the effect of permitting the development of the broadband 
systems discussed in this report). But on the other hand, FCC regulations 
on the importation of distant signals are most restrictive outside the 
top 100 markets (27-55), which could have the unintended effect of frustrating 
the development of the very systems that could provide the nonentertainment 
services that FCC has decided not to constrain. This is because a full 
range of news and entertainment is necessary to capture subscriber interest. 
In other words, rural systems cannot be solely supported by public service 
and commercial use of which charges are levied. Full subscriber support is 
also necessary. 

Expansion of cable into the rural public service market has not been 
directly restricted by FCC regulations. More important are: 1) the indirect 
Impact of regulations which have not been enforced (20-channel capacity and 
response capability); and, 2) regulations which have been designed primarily 
with the broadcaster in mind. 
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with regard to the flrat, requirements for response capability and 
20-channel capacity were not enforced because the cable industry was competing 
with broadcast under adverse economic circumstances created in part by other 
FCC regulations designed to protect broadcasters (restriction on distant 
signal importation, limitation of cablecasting of sports and movies, etc.). 
Although the impact has yet to be felt, failure to enforce the 20-channel 
capacity and response capability requirements has led to the installation 
of reduced capacity cable systems which ultimately will restrict cable 
operators from providing exactly those multi-channel services which cable 
can uniquely provide. 

With regard to the second point, cable has been treated as ancillary 
to broadcasting. As described in a recent House Subcommittee on Communi- 
cations staff report: 

..."it means that cable has no charter of its 
own — that is is largely regulated as an appendage 
to conventional broadcasting. But cable television 
has distinct characteristics, and merits the oppor- 
tunity to develop on the basis of those differences'* (27-29). 

Translators . ^ A number of regulations presently constrain the 
Use of translators as a supplementary means of servicing remote households in 
an area-coverage broadband system. In most instances cited below, these 
restrictions could have the practical effect of preventing a broadband 
system from integrating translators into their operation. 

• Translators are restricted to rebroadcasting signals from 
licensed broadcast stations with station approval for such 

^ Translators are defined as broadcast stations "...operated for the 

purpose of retransmitting the signals of a television broadcast station, 
another television broadcast translator station, or a television trans- 
lator relay station by means of direct frequency conversion and 
amplification of the incoming signals..." (Federal Communications 
Commission Rules and Regulations 74701). 
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rubroadcaHt. ThuH. an owner of a translator cannot originate 
proKraniM. This restriction also applies to advertising, 
reducing the potential of this form of financial support. 
More particularly. UHF translators are permitted 30 seconds 
per hour of still picture and recorded audio advertising. 
No advertising or other local origination Is permitted on 
VHF translators. These restrictions may be contrasted to 
cable alone, where station approval for program transmission 
Is not required and where local origination of programs is 
>uraged. 

• importation of distant signals by microwave, whether land or 
satellite based, is barred for translator stations (26). 
Thus, the distance over which signals can be imported is 
limited to the number of '»hops" which can be made by trans- 
lators before the signal degrades (a few hops at 50-80 miles 
per hop) (3-5). Not only is distance limited but the cost 
of distant signal importation is increased compared to the 
cost if distant signals were obtained from land-based 
microwave relays or satellites. Such restrictions do not 
apply to cable systems. 



It should also be noted that Nevada Radio-Television, Inc. has had 
permission since December 1972 to use 7 and 13 gigahertz, subject 
to several conditions, for a television relay and translator network. 
The original reference is the FCC Memorandum Opinion and Order No. 
FCC-72-1110. The current reference is Nevada Radio-Television. Inc. 
38 FCC 2nd 55525RR 2nd 1197. . .inc. 
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• Regulatlona prohibit BcramblinK of trnnBlator tiignals (26-318). 
Thus, because these signals are broadcast over the air; they can 
be picked up by any televlBlon set. This moy be contrasted to 
cable service where a fee can be charged for installation of 
the cable and subsequent use of it. Because of the difficulty 
of charging for translator use, entrepreneurs do not find instal- 
lation and operation of translator stations economically attractive. 
Instead translator stations are usually operated by broadcasters 
wishing to reach locations outside their signal range, government 
entities or nonprofit community organizations (3-5) . 

As is apparent from the above, translator stations are operated 
primarily as extenders of broadcast systems, permitting wider signal 
coverage, rather than as a technology with potential in its own right. 
Exclusion of local origination and an inability to chargt for service 
is likely to lead to continuation of this situation. 

In urban areas, where broadcast sfations are located, thert are strong argu- 
ments for restricting translators, the most cogent being protection of broadcasters. 
On the other hand. It must be noted that the 1952 FCC frequency allocation 
plan, deriving its Justification from the Co '-nn.inirstions Act of 1934 
which called for "a fair, efficient and equitable dietLlbutioii" of commun- 
ications service in the United States, envisaged 2,000 -".eLevision stations 
(27-1). In fact, today, ther^ are less than 900 television broadcasters. 
Those who are underserved by this scarcity of broadca<:t stations are the 
Inhabitants of rural areas (27-1). 
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Fib er Optica . As discussed enrller In this Chapter and more fully in 
Appemllx D, the nva liability of fiber optic technology could bo of great 
Importance to the development of rural broadband systems. Not only would 
this technology vastly increase the number of channels that could be 
carried on a given line, but it also holds the promise of being cheaper 
than coaxial cable, which might have the effect of opening up those rural 
areas that have too low a density to justify the expense of conventional 
cable. 

Here, as In connection with the above discussion of the dispute between 
broadcasters and cable operators, the concern is that jurisdiction over the 
uses of this technology might be decided without taking into account the 
interests of rural broadband systems. As an example, the decision might be 
framed largely in terms of the uses of fiber optics for long-distance 
transmission, with an appropriate institution assigned on this basis to 
have exclusive jurisdiction over its use. In turn, this could have the 
practical, if inadvertent, result of denying its use for short distances in 
low-density rural areas. 

Alternatively, this jurisdictional dispute could come down to a competition 
between the telephone and urban cable operators - with the same end result for 
rural broadband systems. Competition between these two is not an immediate problem 
because of the dissimilar capabilities of telephone and cable television systems. 
If. however, optical technology provides the telephone company with broadband 
capabilities and the cable companies begin to offer two-way services such 
competition may occur. 
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Already thuro arc IndlcationH that the leaders in the cable television 
Industry will probably propose that there be two distinct services and two 
cables brought into each household. One service, provided by the tele-- 
phone utilities^ would be a switched service with a universal two-vay 
voice and data capability. The other, operated by the cable industry, 
would be a d istribution only , non-switched service having the specific 
function of carrying program material from a central point to the home. 

If this were to occur, once again rural interests could be left out. 
Present cable operators, interested largely in expanding their market for 
entertainment and similar services — which only entails one-way trans- 
mission — understandably might be willing to retain this Jurisdiction in 
return for assigning two-way systems to the telephone companies. Left 
out would be the interests of potential rural broadband system operators, 
who conceivably could have Cheir right to two-way capability almost in- 
advertently traded away. 

Discussion 

Broadcast television has not developed to the extent anticipated because 
the economic base to support a broadcast station is larger than was expected 
when the regulations were formulated. As a result, rural areas are under- 
served with conventional television. Cable operators, who could remedy this 
deficiency, are restricted by regulations on the number of distant signals 
they can import in order to protect the few broadcasters that are located 
in rural areas. Translators, which could increase the coverage of independent 
broadcasters, are sometimes not used because the independent broadcast er^.,may 
then be considered a network and the costs and benefits of possible unionizatii 
must be weighed against the benefits accruing from increased coverage. 
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The FCC huH nt tempted to foater dtwelopmont of the unique potontlal of 
cable (especially two-way cable) by Imposing a requirement for free channels 
for educational, governmental and public acceua use for systems In major 
market areas. Local authorities frequently Levy similar requirements in 
granting franchises. However, these attempts to encourage development 
of unique services may have discouraged rather than encouraged the development 
of cable. This is because cable operators tend to think of public services 
aa services to be provided without charge rather than as sources of revenue. 
As a result, cable operators have not contributed to the development and 
spread of public (or commercial) services via cable. 

Because cable operators generally believe that economic viability 
lies in conventional televisi'-n programs, they have competed with broad- 
casters rather than emphasized the development of unique services. If it 
can be shovn that meeting public and commercial needs can generate revenue, 
attitudes might change and the result could be the development of a new 
type of cable entrepreneur, one who might "broker" a total system consisting 
of a combination of services. 

As for the impact on cable of possible future legislation, one further 
area of curreit debate requires comment. At issue is whether cable should be 
treated as a common carrier, as telephones are. The underlying concept, 
as articulated in the Whitehead Report and elsewhere, is separation of the 
medium — the cable distribution system — from the message — the program 
or information content. The cable operator would be similar to a telephone 
company, a common carrier, in that he would provide a communications system 
but would be barred from influencing the use made of his system. Separate 
entities, such as the networks, private broadcasters or other groups desiring 
to provide special services would rent or buy channels from the cable operator. 
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Rt'KU lilt Ion of o.nbU; art h common carrier could confllratn Che ayacem 
concept no cleucrlbed Ln this report. ThlH Ih hccinme this concept aasumoa 
a comb Lnnt Ion of Hervlcefi and nccesHlbl Lity to the nyBtem by all reBldcntH 
(thoHu living In relatively unpopulated regionH a8 well as those living In 
more densely populated rural towns). Economic viability is based on averaging 
of costs ^icross all residents so each pays the same and on the potential 
reduction of costs to each i ndividual svibscriber because of higher fees for 
Inst Itvit lon.'il vise which help to support the total system. If the cable 
operator is restricted to distribution and excluded from content, his moti- 
vation to participate In developing a viable combination of services which 
will support an area-wide cable plant in a low density area will be 
greatly reduceii. 

As an overall comment on regulatory constraints upon the development 
of broadband systems, It has been shown that these constraints, present and 
likely in the future, seem to represent errors of omission rather than 
connlsslon. To the degree that the Interests of rural broadband systems 
are not brought to the attention of policy-makers. It Is likely that Important 
Issues will continue to be resolved as If only urban Interests were Involved. 
In the latter Instance, decisions might be made which could have the practical 
effect of foreclosing the development of rural broadband systems before the 
latter even have a fair test. 

Economic Constraints 

A prima facie case can be made that the prlnclapl constraint on the 
deployment of rural broadband systems has been economic viability.^ The 

^ It should be noted that In the long run it will be necessary to look 
beyond economic constraints. To the extent that neighboring rural 
communities, for whatever reason, refuse to work together or share 

i 
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conmon facllUltn hucIi uh broadbnml HyHteum, oconomlo In foaolbl 11 ty 
inlKht btj iiald to bo Kromulod tn hoc In 1 faotorn, A Hlmllnr <?avtuit 
applloH when JurlBtllctlonal (ll8put.cH among ntnto mid local Rovornmont 
/ind conwunity Kroiips hamper nuch commDn enterprlBOH a« thone systemH - 
t^xcept that In Chlfl (nHtancc tbo cauHc for non-adoptlou might be 
Labullfid aH political. Whlh? either or both of theae fnctorn could 
have HlRntfJcant influence upon the ul timate degree to wlilch broad- 
band fiyntenifi are adopted, they are not Immediately relevan^ to the 
task at hand which is attempting to understand why rural areas 
which otherwise might be willing and able to support Huch systems have 
been unable to develop them. 
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nocOBirtry technology haii long boon avullttblw, proscsnt roHiilatlonii arc not 
totally reatrlctlvo, but Trempualoau County rematne the only rural area 
in the United Statea whc^re an arua-covoraRo ayntem la bcinK norloualy 
attempted. 

Data are Inadequate to Judge whether the belief that such syatema are 
not ecnomlcally viable is valid — or whether thia belief is simply 
"conventional wisdom," Wlwt doea seem clear is that conventional cable 
systems, limited to news and entertainment and having as their sole source 
of revenue the fees of individual subscribers, are not economic in low-denflity 
rural areas. To the extent that potential entrepreneurs and system operatora 
continue to think strictly In terms of the traditional uses of broadband, 
then their negative opinion — or, "conventional wisdom" — will continue to 
be self-fulfilling in nature* 

Hard data on the economic feasibility of area-wide multiservice systems 
must be gathered before this predominant opinion of investors and operators 
can be altered. Later in this Chapter an approach will be outlined by which 
such data can be gathered. First, however, it is necessary to describe the 
economic constraints to the development of rural systems as they exist and 
are perceived today. There are two aspects. of the problem: capital for system 
construction and, capital for operating and maintenance costs. 

Construction . Installation of a broadband communications system, 
regardless of the technology used, is capital-inteoslve and requires 
a large front-end investment. The costs of laying cable, providing 
hardware at the head-end, erecting antennas and installing translators, 
or constructing an earth station, are sizable. These costs can be 
reduced somewhat in rural areas; for example cable undergrounding will 
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bo chi'upor til rural jnwui tlwin In hUli (UmHlty urban arrart or may not b« 
r^qulri'd, l)ut iwm umliT tbo bont rondltionH a larHt» Invinitmunt will 
always bi« ri'quln^d, 

UnfortunaColy, Hourroii of funds arw extremely limited. Prlvnto 
ontrfproneurH vl 11 not put up the necoHHnry capital or uhc their conven- 
tional loan HourceH for rural liyntcma becauno ouch nyatemH arc believed 
to ho uneronomlc. 'IVo Kovernmunt sourcen whlcii have been uaed to nupport 
Inatallatlon of rural HyHtoma were found, but. for the roasonfl out- 
lined below, neither la likely to bo of algnlf leant aaalstance In the future. 

The flrat of these Is USDA Fanner's Home Administration Community 
Facilities loans under Title I of the Rural Development Act of 1972. One 
such loan luis been made to a cooperative, the Western Wisconsin Communica- 
tlona Cooperative (WWCC) , to fund the first phase of a county-wide cable 
and microwave system. As has been described, WWCC was fortunate in the 
timing of their loan application, having submitted it Just after the Act 
was paosed. Today, there is more competition for these funds. A successful 
applicant would have to justify a telecommunications system in terms of 
recently Issued loan priorities, which are (in descending order): 1) puulic 
safety facilities; 2) health care facilities; 3) public service facilities; 
4) recreation facilities; 5) new hospitals or expansion of existing hospitals; 
and 6) other (33) . 

Given the present uncert.n i n t > as to the value of broadband communications 
to rural areas, it is unlikely that such an application could successfully 
compete today for funds. The validity of such an interpretation is shown 
by a statement from the FmllA Administrator in correspondence to OTA: "we 
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do not rtntlrljuui^ thlM typi* of loan bcromlfm « slKnlflortfit \)t\rt of our 
ronitmnlty fncllUli^H loan proKr/im" (17). Iw Hum, thin potontlwl muirec) 
of cuplial for coimtruot * on of \wy iiyMtomrt U probably now a ilry wi*ll 
In tht) HlilftInK iiatulM oi luuHtrialnty HurrouncllnK rural broadbam! 
romminlrat lonn. In fact, It MiU'ma urillkiay that additional 
futuJinK will bo forthc uml n^, foe Pliafn*H 1 1 and III In Tr rmpoa lean 
Cotinty, which miiat be completed If anythlnK concroto Ih to ho known 
about thu overall value of a commuu Icy-baaed* arcn-covoragc wyatom. 

Thft aecond government HOurce of fundn for capital construction of 
rural telecommunlcat iona ayatema Is the BualnOfla ond Industrial (D and I) 
Division^ also under the Fannt^r'a Home Administration of the USDA. Unlike 
Community Facilities which grants direct loans, the B and I Division 
gunrnntoes loans from other lenders, such as banks. Wliereas Coiranunity 
Kac'lUtioH can holp a cooperative or other non-profit community organi- 
zation, B and I is a useful guarantor of loans for the private entrepreneur. 
One B and I guarantee for a telecommunications system was found. This 
guarantee was approved on behalf of Windsor CableVision, which is installing 
a cable system in parts of tho contiguous counties of Windsor, Williamston 
and Plymouth, North Carolina. Although the system will initially provide 
commercial and educational television, the system operator, Benney Stevens, 
envisions far more. Under the right circumstances, this system could 
evolve In the Trempealeau County direction — but through the efforts of 
private industry, rather than through the non-profit cooperative mechanism. 
It remains to be seen whether circumstances will facilitate such evolution. 
The outcome will depend greatly on the ability of this one person to 
accomplish what no other private operator has achieved and to devise, 
assemble, and sell a combination of non-entertainment services that can 
be of economic value to his community and still pay for themselves. Before 
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leaving this section, however, it should be noted that the B and I Division 
of USDA could guarantee funds for other telecommunications operators. 
Whether rural-based operators will take advantage of the opportunity in 
order to support systems which go beyond conventional television service 
may be unlikely in view of the prevailing opinion in the industry about 
the economics of these systems and such services. 

Operations and Maintenance . Assuming that a broadband system exists 
in a community, its economic viability will depend upon revenues in excess 
of costs. Costs include retirement of capital debt, salaries and overhead 
associated with operating the system, and maintenance requirements. 

Until now, revenue to cover these costs has depended almost entirely 
on fees from individual subscribers whether directly or indirectly col- 
lected. (An example of an indirect collection method is the use of special 
coimnunity tax districts to pay for translator service.) The service in 
return for subscriber fees generally has been limited to network or 
educational television, possibly supplemented by channels dea.'cated to 
special use (e.g., public and government access) if required b> FCC rules. 
Fees are typically in the order of $5/month. Under these conditions, the 
number of subscribers per unit area will determine the economic viability 
of the system. 

This economic picture, however, can change radically if revenue can be 
derived from public or commercial services. The concept is best illustrated 
by the proposed Trempealeau County project in which the schools will each 
pay $9000/year to use the system. The benefit for the schools is expected 
to be more effective use of teachers and reduced transportation costs. The 
broadband system will be used to link teachers and students across schools 
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for special classes, which will eliminate the extensive shuttling of students 
from school to school which now takes place. 

It is this aspect, of providing a cost-effective altemative to manpower 
intensive and transportation intensive solutions to rural problems, which 
has not been adequately explored. In fact, it is ironic that the FCC 
requires free cable channels for government, educational and public access 
use, in major market areas. If these were used effectively (they are not), 
the community might well be willing to pay for value received. 

Discussion . If the costs and revenues of a rural broadband system depend 
solely upon conventional television programs in sparsely populated rural 
regions, then a cautious stand towarc economic viability is justified. What 
remains to be tested is the value of broadband communications as a substitute 
for manpower, transportation or other alternatives in providing health, 
education, governmental and commercial services to rural areas. A fair 
test must include revenues to the system based upon the value of these 
services, in which case the fees to be charged might nearly equal the next 
most costly alternative. If broadband communications then can provide a benefit 
equal to or greater than that provided by alternatives, broadband would be 
the technique of choice for providing the service. In turn, the fees paid 
by institutions or the community might allow the fees charged to the indlvidua] 
subscriber for news and entertainment services to be lowered and thus 
affordable by most residents. Inquiries conducted in the course of this 
study indicate that this test has not yet been made. 

Summary Of Findings 
In preceding sections of the Chapter, a broadband communications system 
was defined, two illustrative case stuf>/'.r .ire described, and constraints 

•f 
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to system applications in rural areas were identified. Findings are briefly 
summarized below. 

A rural broadband system is a community- wide communications network, 
available to all residents and many institutions. The system may be used to 
meet health, education and other social service needs, facilitate govern- 
ment and administrative transactions, and serve commercial enterprises as 
well as provide network TV and entertainment. The particular services 
are derived from an assessment of community neecis in which it is determined 
whether broadband is the most cost-effective method for filling those needs. 
Significant fees are charged for public service and institutional use 
of the system. These fees are justified by savings made elsewhere (e.g., 
the salary costs of hiring more teachers.) Institutional and public service 
support of the system reduces installation and subscriber costs for ■ individual 
users. The combination of services leads to economic viability. 

The Trempealeau County project most closely illustrates what is meant 
by the system approach, A county-wide cable and microwave system available 
to all residents is planned. An institution, the schools, will use the 
system in hopes of improving the quality of education ^nd saving dollars 
associated with teacher salaries and transportation of pupils between 
schools. Wliile an early feasibility study showed that a conventioaal indi- 
vidual subscriber supported cable system would not be economically feasible, 
the combination of individual subscribers and institutional use is expected 
to result in economic viability. It should be noted that each school will 
be charged a signficiant fee — $1000 for installation and $9000 per year 
for two-way use — compared to a $20 installation fee and $5 yearly user 
charge for individual subscribers. 
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The Spartanburg, South Carolina experiment illustrates multiservice 
use of a broadband system. Three experiments are being conducted with 
Spartanburg's two-way cable system. These are in adult education, training 
of day care personnel and streamlining the processing of applicants for 
multi-agency programs. The costs and benefits of two-way broadband vs. 
one-way broadband, vs. meeting these needs by more conventional means are 
being compared. Although Spartanburg is an urban rather than a rural com-- 
munlty, these same services are needed in rural settings. National Science 
Foundation support for the project will end when the experiments are over 
in about three years. However, the potential is there for evolution into 
a system demonstration. If broadband proves to be a cost-effective method 
for providing these services, they could be continued by other funding 
mechanisms . 

Given the high potential of broadband to meet rural n^ieds, it is 
noteworthy that there have been so few applications providing services 
other than conventional television. Technology is not limiting. FCC 
regulations do provide some constraint. For example, relaxation of res- 
trictions on translators, so that they could rebroadcast signals received 
from ground or satellite-based mict^tiave relays, would encourage wider use 
of this technology. For cable alone, regulations restrict cable trans- 
mission of commercial television but do not inhibit use of cable for 
public services or institutional use. 

The primary constraint on wider use of broadband in rural areas is 
economic. However, it is unclear whether this constraint is actual or 
perceived. While the low density of rural populations makes use of broad- 
band to provide conventional television economically less attractive than 
in urban areas, the same low density could well favor it for public service 
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and institutional use. However, lack of knowledge on how to put together 
an effective combination of services, inadequate data on their value which 
makes it difficult to determine an appropriate charge for such uses, and 
inadequate sources of capital have inhibited rural applications. 



The Need For System 
Demonstrations 



Tests of the system approach to broadband communications have not been 

made in rural areas. What are now needed are demonstrations to see whether 

this approach works. As has been pointed out (34-11-46): 

"the argument developed in much of the literature — 
that as systems become profitable they will naturally 
develop public service programs — simply has not held true. 
Many profitable systems have never instituted such programs. 
Other systems that have penetrations well above the 
expected profit-generating point of 40 percent, 
discontinued their programs (e.g., Wilmington, Delaware 
at over 60 percent, Santa Rosa at over 80 percent). 
It is clear that If natural experimentation in social 
and/or public service delivery is to develop — even in 
a technologically limited mode — it will have to be 
developed by agencies other than cable systems." 

"...the development is not likely to come from 
those municipalities where cable exists. In general, 
they are not large enough to have the research or 
technical capabilities necessary to establish a compre- 
hensive delivery system." 



The system concept as developed in this report does not assume that the 
public service aspects of broadband communications are economically unsound 
and therefore require subsidy by more profitable entertainment programs. 
Instead, the opposite hypothesis has been advanced. Public and commercial 
services figure prominently in the economic base for the system. However, 
as pointed out in the above quotation, broadband systems providing public 
services as well as conventional television have not spontaneously evolved. 
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In view of past experlenc<», they are not likely to evolv.2 without Feuerally 
assisted demonstration programs. 

On the other hand, a Tosslve government program to support irral broad- 
band systems seems premature. Not enough Is knovm about the c-et:alied nature, 
feasibility, and value of such syste:?s to enable thci: v-f.daspread deployment 
by means of routine and standard operating programs. Demonstration 
programs are a necessary Intermediate step. 

Before describing an approach to Implementing system demonstrations. 
It Is Important to clarify what Is meant by a demonstration and distinguish 
It from an experiment . ^ An "experiment" Implies careful selection of variables 
a rigorous evaluation protocol and a limited span of time over which the 
experiment will operate. An exp.erlment is generally superimposed on a 
community. It is not intended to be self-supporting and generally is 
heavily or entirely supported by Federal funds. Public service applications 
of telecommunications have largely been experiments, not demonstrations. 
The objective has usually been to determine whether it is possible to use 
broadband to provide the service in question. There has been relatively 
little emphasis on evaluating how effective broadband is compared to other 
methods or whether it is less costly. When the experiment is over and 
Federal funds are withdrawn, the community usually (but not always) cannot, 
or does not provide funds to continue the service. 

^ Definitions of "experiment" and "demonstration" vary among researchers 
in different fields. It is recognized that these terms as used in 
this report may be used differently by others. 
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In contrast, the Intent of a "demonstration", as used here. Is to 
test whether entertainment, public service and commercial uses of broadband 
communications can oe combined so as to produce a system which Is economically 
viable and which meets the needs of a whole community rather than one or a 
few subpopulatlons within it. The particular services must be tailored to 
the specific and individual needs of each community because different 
services will have different cost effectiveness ratios depending on the 
demographic, socioeconomic and institutional characteristics of the community. 

Associated with the concept of a demonstration as used in this Chapter, 
is the consequence that a certain amount of experimental rigor may be 
forfeited. For example, the ideal community for a demonstration is one 
which has indicated a strong desire for the service as shown by its assembling 
knowledgeable personnel, developing a preliminary system concept and perhaps 
investigating some of the economics of the situation. However, the community 
may not be the one which an experimenter would select after careful considera- 
tion of all comnunities in which the experiment might be conducted. Neverthelesi 
the success of a demonstration (as contrasted with an experiment) is more 
likely to be related to a widespread community desire for the service than 
to experimental needs. 

It is important to distinguish this report's use of the term "demonstration*' 
from another use sometimes made of it. Thus, demonstration sometimes refers 
to construction of hardware to see if it will w-..-k or could be used in a 
particular application. There have been many such demonstrations in the 
field of broadband communications. However, under the definitions used 
here, these would be hardware experiments , not demonstrations. 
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It should not be assumed that a finding cf this study is that there is 
no farther need for experimentation. However, such organizations as the 
National Science Foundation and the Department of Health, Education and 
Welfare are fulfilling this need. The need for demonstrations and the 
means to bring them about has been less adequately explored and hence are 
the subject of most of the rest of this Chapter. 

An Approach To Implementation 
Of System Demonstrations 

As to what broadband services may be included in systems dL^monstration 
any or all of those discussed in Chapter II might be candidates. In addition, 
consideration might be given to comparison studies of transportation demon- 
strations such as the Rural Bus Program in rural counties with similar 
characteristics to those which are the sites for broadband conmiunications 
demonstrations. ^ 

Turning to the specifics of designing system demonstrations, there 
are financial, technical and institutional aspects which will vary with the 
characteristics pf the rural areas in which the demonstration is to take 
place. A preliminary framework has been developed based upon the three types 
of rural counties described in Chapter III.^ In brief, it will be recalled 
that these are: 



* The importance of these comparisons lies in the fact that there are 
substantial funds for transportation demonstrations in rural communi- 
ties. Rural connnunities may become prematurely committed to transporta- 
tion options (such as shuttling students back and forth among schools 
for special classes) when communications options might be more cost- 
effective. 

^ As stated in Chapter III, the individual county has been used as the unit 
of analysis because most statistics have been gathered on this basis. 
In practice, a rural broadband system could take in the area of all 
or parts of several counties, which could also mean that more than one 
category of county might be included in a single system. Especially 
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if thuse sytems are to be underwritten In part by public service 
users, such as schools. It Is more likely that the boundaries of the 
broadband system will be coterminous with the geographical boundaries 
of these administrative districts, which In recent years have Increas- 
ingly become regional rather than following county lines. This does 
not Invalidate the general point that has been made concerning the 
necessity for matching a system to the characteristics of the 
individual rural area being considered. 
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• Turnaround Acceleration — counties which are usually adjacent 
to metro counties, have accounted for 62% of the net migration 
gained by rural areas In the 1970's and are characterized by 
growth In the service sector of the economy. 

• Turnaround Reversal — counties which are usually not adjacent 

to metro areas, have not grown as rapidly as Turnaround Acceleration 
counties (but whose«growth In the 1960's and 1970's Is significant 
because It followed decades of declining population) and are 
characterized by growth In the manufacturing sector of the economy. 

• Declining — counties which account for 25% of all rural counties 
and are generally not adjacent to metro counties, are still showing 

net outralgratlon and In which emDloyment opportunities In service 
or manufacturing have not kept pace with losses In agricultural 
or raining jobs. Elderly and young people typically account for a 
disproportionately high percentage of the population. 

As Indicated In Chapter II, revenue sources to support broadband 
communications are likely to also vary with the Individual community. In 
general It can be said that: 

• for the rapidly growing, service-oriented Turnaround Acceleration 
counties, business and commercial services are a potential source 
of revenue. Some of these counties are also characterized by a 
high proportion of couples of child-bearing age, whereas others 
contain a significant proportlor. of relatively well-off retirees. 
Regardless of which (or both) of these populations are predominant. 
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the educational attainment and relative well-being of these popu- 
lations are likely to result in a demand for public services (in 
such areas as education and health) together with a possible 
willingness to pay for those public services that could be 
supplied by broadband. 

• for the less rapidly growing Turnaround Reversal counties, charact- 
erized by growth in manufacturing jobs, business and commercial 
u^es of telecommunications are less likely to be an important source 
of system revenue. In these counties, as in the instance of Trem- 
pealeau County, non-subscriber revenue is likely to depend upon 
fees paid by the local governments for use of the system for 
health, education and similar public service purposes. 

• in Declining counties, the economic base is likely to be too depressed 
to enable paying for the Incremental improvements broadband might 
bring to health, education, and other public services, in these 
counties, dependent on outside governmental assistance for 
the upgrading of public services, selection of broadband 
as a way to provide these services is more dependent on 
Federal decision as to the cost-effectiveness of this 
approach than in the other two types of counties. 

Assuming that a decision might be made to provide Federal assistance 
for these demonstrations, the following basic steps would need to be 
taken: 

1. designation of a Federal agency (or agencies) to administer 
the program, collect data and evaluate results; 
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2. provision of a funding mechanismCs) ; 



3. dissemination of the system demonstration concept 



and identification of potential demonstration sites. 



I 



Responsible Agencies 

In considering agencie,« that might be aqsigned responsibilities for 
system demonstrations, the need for an effective planning organization at 
the local level should not be overlooked. In some areas, such as 
Trempealeau. County, cooperatives may be so pervasive that they can unite 
most of the population and the local government in the organizational 
effort necessary to plan for and implement a broadband system. In others, 
something akin to the multi-county planning districts being established 
in several states might provide technical assistance and direction.^ 



At the Federal level, it is clear that a great deal of attention will 
have to be given to devising an effective means of direction and coordination. 
Listing only a few of the possible institutional mechanisms, an inter-agency 
task force could be appointed to oversee federal participation in demonstrations. 
Or, a policy board comprised of representatives from executive agencies and 
rural and industry interest groups could be designated to design and supervise 
demonstrations in accordance with broad legislative guidelines. 



Although the concept of multi-county development districts in rural 
areas is still relatively new, in some states they could be of direct 
assistance to rural communities wishing to consider broadband systems 
to meet public service needs. In South Dakota, for example, one 
planning district indicated that it intended to look into alternative 
ways of supplying county services in rural and sparsely settled areas 
In other states, these districts have provided technical assistance 
and consultation in such areas as communications, law enforcement and 
school district reorganization. For additional details see The Role 
of Multi-county Development Districts in Rural Areas (U.S. Department 
of Agriculture, August 1975, Washington, D.C.). 
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It is beyond the purview of this study to exaialne fully these and 
other alternatives. The approach taken here Is to outline one simplified 
alternative In which oversight Is provided by existing Congressional 
conmlttees (possibly with the assistance of OTA, as described In the final 
section of this Chapter). 

Many agencies have been Involved In telecommunications research, 
Including NASA and HEW. However, there are three, for the reasons 
described below, that might be Initially considered for major roles In 
the demonstration phase. These are: 1) the National Science Foundation 
(NSF); 2) the Department of Commerce; and 3) the Department of Agriculture. 

In recent years, the National Science Foundation has taken the lead In 
"systematic experimentation" (3A-II-50) with Its Phase I design and Phase II 
Implementation studies of public services and broadband communications. 
Although these projects are not necessarily rural, conduct of system demon- 
stratlons could be a natural follow-on to these efforts. An appropriately 
staffed project office within NSF might be established to head up the 
coordination, data collection, and evaluation of the overall federal program. 
Additionally, because of Its specific experience In the Spartanburg project 
and other experimental efforts with public service applications, NSF might 
also be responsible for one of the three major elements to be included In 
system demonstrations (public service applications; the other two are 
business and commercial use, and Impact on rural life). 

Dissemination of "how to" Information and collection of data on business 
and commercial applications might be v. 'ortaken by the Department of Commerce. 
In this connection. It should be noted that the Economic Development Administration 
within the Department of Commerce, recently funded a study to help "In determining 
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national policy regarding the future course of telecommunications research 
and development as related to rural economic development" (35-1). 

The Department of Agriculture is presently a source of loans and 
loan guarantees (under the Rural Development Act of 1972) for broadband 
projects as well as being an authoritative source of detailed knowledge 
on rural development in general and potential demonstration sites in 
particular. A significant part of this project must be evaluation of the 
impact of expanded telecommunications services on rural growth and on the 
distinctive characteristics of life (both positive and negative) in rural 
areas. The Economic Research Service, which was a major source of informa- 
tion for Chapter III, might be considered for involvement in the project. 

In addition, as described later, the Department of Agriculture, 
through its Extension Service, might play a significant role in introducing 
'Stem demonstration concept to potential rural sites. 

Fundlng^ Mechanisms 

There are two aspects of funding which must be considered: 1) capital 
for broadband equipment plant; and 2) operations and maintenance resources 
which are needed for Identifying demonstration sites; developing software and 
materials for public nervice, comnercial and other system demonstration 
uses; operating and maintaining the system; and conducting evaluations. 

For capital construction of telecommunications plant, an existing 
soiirce of funds is Conanunity Facilities loans under Title I of the Rural 
Development Act of 1972.^ As discussed earlier in the Chapter, one such 

^ Steven R. Rlvkin, formerly counsel to the Sloan Commission on Cable 
Communications, has suggested that Rural Electrification Administration 
(REA) funds might also be used for these purposes. Rivkin's view, a 

1962 change to the REA act might be construed as providing sufficient 
authority to this agency to grant loans to support rural cable service (5-12), 
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loan has been approved for Installation of a cable/microwave system in 
Trempealeau County, Wisconsin. However, as has also been pointed out, 
loans for to locommun icac ions systems are not expected to become a signi- 
t'lcant part of the Community Facilities loan program. Congressional action 
will therefore be required if further assistance to broadband systems through 
this program is to be possible, in this connection, it should be noted 
that broadband systems providing public services might qualify under the 
top three of the six recently issued priorities for Community Facility 
loans as f o 1 lows : 

1. ptiblic safety facilities (if the system demonstration 
includes fire and burglar alarm or law enforcement 
administration) ; 

2. liealth care facilities (if the system demonstration 
includes health provision); and 

3. public service facilities (if the system demonstration 
provides or extends the services normally provided in 
courthouses or community buildings). 

Under the above priorities, the broadband equipment might become the 
"facility" in lieu of a conventional building, ambulance or piece of 
firefightlng ■. laipment. Because a properly designed system would provide 
many different services rather than one, it could compete for funds under 
several different categories of priorities rather than one and thus might 
compete effectively with more ci^ave' rional "community facilities" for loans. 
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The second category of funds required, is for operations and n]ain..enance 
of system demonstrations, which has been broadly defined to include site 
selection, technical assistance in setting up puhltc service programs and 
evaluation of results, as well as system operation and maintenance. These 
funds should be provided under the ae^is of the lead agency conducting the 
system demonstrations — the National Science Foundation. There are two 
types of mechanisms i:o be co!;sidered^ outright grants and loans. 

In favor of outright grants, it ca'i be argued rhat f^'p system demonstration 
concept is novel and unproved. Therefore, it is unlil* «' c there will be 

applicants for loans, either direct loans or more espec < - loan guarantees. 
In addition, the program might be c-^n.Tidertd to be in the national interest 
and to ensure that it takes place-, ^^rant.s are both Justified and necessary. 
Ir any event, e\j.i if grants should be decided upon, a system demonstration, 
if successful, should be transferred to a self-supporting basis. Concerning 
the desirability of loans insttad, it is possible that these might induce 
a closer look at the economics of eac:h candidate system demonstration site. 
One possibility which might be considered, if the loan approach is selected, 
is to use FmHA B av:l I Division loans for the business and commercial parts 
of each Jemr^^st rat ion . 

The a^ove listing is intend^id only as a brief indication of the factors 
to be conslaered in deciding between loan and grant mechanisms. This decision, 
in any event, clearly would be of lesser priority than the basic issue as to 
whether thfj government should encourage and assist system demonstrations. 

The level of resources required to fund both capital construction and 
operations and maintenance for system demonstrations is difficult to estimate. 
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Factors su -S as whether loans are dtrect or only ,;uaranteed. whether an 
existing broadband plant might be used or whether one must be built, will 
produce large differences in program cost. However, in order to provide 
a rough indication as to possible costs, the following assumptions have 
been made: 

• Assume that four system demonstrations vrlll be funded — two 
each in Turnaround-Acceleration and Turnaround-Reversal 
counties. (Initially, demonstrations might not be practical 
in Declining counties. The state of public services in these 
counties might be such ns to require basic rehabilitation 
before broadband use could provide any measurable benefit. 
In any event, the funds and level of effort required would 
exceed the resources contemplated to be available for the 
kind of system demonstrations here discussed). 

* Assume that four systems require funds for capital 
construction nnd that these will be direct loans. The 
estimated cost of the Trempe^^leau County system is j.5 to 
6 million dollars (8-3y and is taken as the estimate of 
the capital cost for each system. Thus, capital costs 
for four systems, not including debt service costs, may be 
estimated at $2^ million. 

• Assume that operations and maintenance coo.b will be covered 
by grants. The Spartanburg project will cost slightly more 
than $1 million over a period of three years or $300. 000/year . 
However, Spartanburg is a phased demonstration. Had it not been 
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phased, costs could have been considerably higher. For tliese 
reasons, projected costs for each system demo».-»tratlon have 
been doubled to roughly $600,000/year. Assume that each 
system demonstration will run for three years. Thus, for 
four demonstrations: 3 x A x $600,000 = $7,200,000. 

• Assume that costs for preliminary studies to select system 
demonstration sites and plan all four demonstrations will 
total about $2 million. 

• Thus, for a five-year program (two years for preparation 
plus three years for implementation and analysis), the 
followin., costs might be incurred: 

Capital construction $2A Million (loans) 

Operations and Maintenance 

and E/aluation $7.2 Million (grants) 

Preparation $2.0 Million (grants) 



For purposes of comparison, it is interesting to note that Federal 
expenditures for telecotnmunications research based on spending levels by 
major agencies over the past year Is $12.6 million annually. This is shown 
in the table on the following page. 

If system demonstration construction costs are funded through loans, 
it can be seen that the per year costs of the program ($1.8 million) are 
not greatly different in magnitude to that amount presently spent by each 
of the major Federal agencies in recent years. 



Per year grant cc^sts: 



$1.8 Million 
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TfU'.NDS lU FTIDKRALLY CONTRACTED TELECO^^^^l^N I CATIONS RESEARCH* 
(reproduced from Rercrcnc:o 35, p^. 76) 

National Tnstttutii of Lvducatlon , $ 5,000,000 

Health Kesourcew Aclminlfitrat ton 500,000 

National Library of MedlcIne/Llster Hill 2,000,000 

Department of Commerce/Office of Trlecommunlcatlous. . . 1,700,000 

Housing and Urban Development 400,000 

Federal Communications Commission 1,000,000 

Office of Telecommunications Policy i 000,000 

National Science Foundation 1,000,000 

Department of Defense (not available) 

TOTAL $12,600,000 

* These figures ref^.^ct approxima::e funding trends for yearly 
expenditures by tliese agencies over the past three years. 

JdiAnTi firar. ion f)f Pot ential Sites And Dissemination Of The System 
ptm.jr s 1 1 i_tion Co ncept 

Only one criterion might be universally applied to all candidate 
rural areas which might wish to serve as a system demonstration site. 
That ir., that there must bo a high degree of community support for the 
system. Institutional and public service use of broadband is novel and 
unfamllar. Indi^. duals within the community in question will have to work 
together, as tney ..^ve Trenpeale. . County, to define those collective 
needs vhicn can be r.r n >t through '--oadband services. They will also 
have to be capable of r ? .o?n:>io8 the econo\dc value of these services and 
suppcrr the system . 'cn-:lin).;ly, (e.g,, tax monies used to support schools 
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cm .jlao be usr,; "or Ovlacarinnal services offered through broadband commun- 
ications), t such r:onuiiltment, It is unlli uly that a system demonstra- 
tion wil* wo < 

A V ^ . expose communities to the program Is required. One mechanism 
is the." trade press through magazines such as Rural Electrification . A more 
organized mechanism Is vise of rural extension agents, who form a wide 
network under the Department of Agriculture's Extension Service. Thest* 
agents could play a key role in describing the program to conimunit iei. nid 
assisting In the ident i f i cm t ion of potential demonstration sites. 

Types of Sites 

Demonstrations should be conducted aL more than one kind of site. 
As a conclusion to this section, note is made of two potential types of 
demonstration sites. One type illustrates cooperative ownership and two 
examples of potential sites are described. The other is thai of the private 
operator and one example is provided- These examples have been included 
to provide specificity in what would otherwise be an abstract discussion 
rather than to suggest that these sites must be selected for system demonstrations 

The Trempealeau County project, investigation of which gave rise to 
development of the system demonstration concept, illustrates many facets 
of a svstem demonstration especially as it may be conducted under the aegis 
of a cooperative. Phases II and III t^T the Trempealeau project remain Lo 
he completed. 

A second example of the cooperative type of deioonst ration is a project 
invetigated by the Blue Ridge Electric Membership Corporatior for Lenoir, 
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North Carol la.'u Blue Rid«t» Eleccric undertook a study of providing cable 
TV ;.4 a cooperative member service i,\ 1973. A very l direful f easibi 1 ity 
study (36, 37) Indicated thiit c.;ible television costs compared to subscriber 
lnten.;st showed that the project was not Justified, However, the project 
was oriented to conventional TV and It will be recalled* that a similar 
study at an early sta^»e in Trempealeau County aldo Indicated that simply 
providing conventional TV was not economic in that county. The institutional 
Invcjlvement of the schools was required to move the Trempealeau project 
towards economic viability. So far, use of public services to support 
a system In Lenoir has not been investigated. 

The efforts of Windsor Cablevision to bring cable to three rural tovms 
(Windsor, Plymouth and WiUiamston) in three North Carolina counties, which 
has been briefly described elsewhere, illustrates a second type of demon- 
stration project. This example differs in motivating force from Trempealeau 
(private operarcL tither than cooperative) and is a long way from being a 
system demonstration. However, the cable operator is interested in providing 
a system which Is nv/:n mocc t* ~-i a medium for conventional television. It 
will also be recr.llo ' Lhar -i Dep^-.tnent of Agriculture B and I loan guarantee 
has been approve/ t-u' Ir -i.-Ject. 

Investigate. The lj:-pac*:s Ot 'widespread Implementation 

Of Telecommunications In Rural Areas 

• n.v,' Mv-. brought to rural areas through broadband might be positive 
or npgativft, oeponding on the attitudes and preconceptit s of an observer. 
ii.cvi\i,'cd m:j.',ration (without improved services from broadband) has already 
strjine>i the resources of some rural communities. Whether broadband com- 
muni car i 00-=!, if it exacerbates this trend, is an overall good is an area 
dc ■ vin^' cansiderablo attention. Thus, definition of impact areas, and 
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dcvu lopment of a plan for evaluation of the potential positive and nej^nttve 
conseijuenceB of wldesprea^i rural tuleconimuni cat Ions systems, should be an 
Inte^»raL part of any sy>item domonstratlon program. While detailed consider- 
ation of this toplf Is beyond the scope of this study, the following 
la a re;>r<.!5ientat Ive listing of the Impact areas that nre pertinent. It will 

be Jujt.d that Ni)me o these impacts, being national In scope, couJd be largely 
hypothetical unless broadband systems were deployed In large numbers. 

Population balance 

• change in the proportion of people living In metro and 
nonmetro areas. 

• shift from cur*^at situation in which greatest nonmetro 
growth Is occurring in counties adjacent to metro areas 
to one in which rapid growth occurs in more remote 
rural counties. 

• change In distribution of age f^roups and socioeco'^omic 
charactf'rlstics in metro areas and in the three types 
of nonmetro areas (Turnaround Acceleration, Turnaround 
Revers I and Declining). 

Econoo; ' 

• chan in nurher, i ype and level of employment opportunities 
in nonmetro as compared to metro areas. 

• mn^'fjr.ient of corporation headquarters or branches to nonmetro 
.ireas — effect on iictro economic base. 
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• market aggregation based on criteria other than geographic 
Location or transportaLlua access — for example, availability 
ol broadbiind communications system. 

Social 

• quality of education in metro and nonmetro areas. 

• quality of health in metro and nonmetro areas. 

• overall quality of life ui metro and nonmetro areas. 
Inst Itutional 

• effect jn tH^iwork. commercial, public broadcast and educational TV. 

• efft. t of a possible change fron a single nationwide communlca tion!=^ 
network based on the telephone to a two-tier broadband network a 
national network aiul a cotnmun 1 1 y-ba.^^ed local network. 

Transportation - Telecommunications Tradeoffs 

• impact on petroleum usage. 

• impact on automobile and other transportation industries. 
Longer Term Tmp.i* Areas 

• charges in work patterns (work at home will affect office building 
construction and commuting; teleconferencing will affect Lhe 
convention hotel industry, etc.) 
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A Futur*? (!()iirso 01 Action If System 
Dem< rations l^ruve SuccoH.stul 



It systom (U'nkMust rat Ions prove the feasibility of coinnuinity-widc 
broadband systems to meet a variety of rural needs and if it Is Judged 
that the positive and negative Impacts of such systems are, on balance, 
favorable for ti'lonal growth and dovclopiiient , then funding services for 
Implementing .;uch systems on i broad scale might be sought. One solution 
might be to establish a Federal program riod(;llcd on the Rural Electrifi- 
cation Administration which brought electricity and telephone to rural areas 
through low Cost loans, MowevtT, In the case of rural telecommunications 
systems, a more flexible approach involving several different funding 
mechanisms might be consideri^l (and evaluated further during the systotii 
demonstration phase). 

The reason why a m(;re flexible approach might be called for lies in 
the widely varying econo-iic characteristics of rural America, Employing 
the lurnaround Acceleration, Turnaround Reversal and Declining ounty 
cate^'.ories used carlltir as a framework for analysis, it can be seen that 
these three classes of counties might require different funding mechanisms 
for system const rnc t ion , as well as different Novels of government invol vf.:!:;ent , 
This concept has been discussed previously and is diagrammed in the table below: 



County Type 



Federa I Financing 
Mechanism 



Ti;rna round Acco 1 e rat ion 



Guaranteed Loan 



r» rna' >und Reversal 



Direct Loan 



Dec lining 



Government Subsidy 
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Turnar und Accolcrntlon itount los have a wel I -developed uconomic base, 
opportunity for commercial and business usoa of telecommunications, and 
expanding nucd for educational, health and other services. Of the three 
clasBus of counties, these should bo thi; most attractive to private 
entreproneura. Gu aranteed loans , such as those available from the Business 
an ' Industrial Division of USDA, could bo an adequate funding mechanism to 
li: ice development of broadbaniJ ystems if their potential is shown in a 
system demonstration program. 

The leas rapidly prowlnK* manufacturirg-orlented Tumaround Reversal 
counties could be less attractive to the private entrepreneur. Business 
and commercial uses of telecommunications are less likely In these remote 
counties. While the need for public aervlces may be substantial, the problem 
of convincing the conununltv of the value of meeting these needs via tele- 
communications Is likely to be p:reat. Capital will be harder to find, and 

dijrecj-: loans such as t|iose for Community Facilities under Title I of 
Liie Rural D,jvolopmcnt Act of 1972 could be needed to hel- fund these 
installations. 

For Declining counties, system revenues might not be sufficient to pay 
back loans of either category. In these counties, improvement of public 
services mighT require outright grants or subsidies . These services cannot 
now be supported by tK« community and it is unlikely that broadband will be 
very much more cost-effective than conventional methods. However, tele- 
( nnnjuiiicat Ions could permit upgrading service where other methods fail. For 
examph^, through broadband, the services of a doctor could be brought to 
D»^rllninf> ounties where inducements Lu physically brinjt him there ^..ve 
failed. In this way, the effectiveness of Federal fund ^pent in Declining 
areas c*>uld be increased via broadband. 
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Turning from financial to InatltuCional mechanisma , a similar matrix 
can be conatructed. As ahowii bulow, different types of owner/operatorn 
may be appropriate for, or attracted to, developing sys* ^ in the three 
types of counties. 



County Type 



Turnaround Acceleration 
Turnaround Reversal 
Dec lining 



System 
Ovne r/Operator 

Vt Ivate Tndu3try 

.-tu'al Cooperative 

Ttivate Industry/Local 
Government 



Private induj^try. ^iven a source of capital, should find Turnaround 
Accelerat ivjn L-ounties an attractive market, provided there is community 
convnitmenc to the system anil services can be charged appropriately. 

Turnaround Reversal counties, unlike Turnaround Acceleration counties, 
are typically remote from metro areas, and truly rural. Many such counties 
have active and vigorous rural cooperatives, oriented to non-profit membership 
service. As described elsewhere, rural cooperatives played a crucial role 
in bringing electricity to rural areas, a situation not without parallel 
to bringing broadband to the same communities. 

For Declining counties, the de facto owner/operator of a system might 
be the Federal government. Although private industry or a local government 
may "own and oper.i the system, in these counties sizable Federal support 
ma y bt* ne c o s a a r y . 

The twii tables; .ilre^idy presented can be combined into a single table. 
The IremptMleau County projort would be located on the second line of this 
table* 
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Fc»deral Financing System 
. ^^iOiJ. J'yjl!> MechanlHm Ovncr/Opcrator 

Turnaround Acceleration Guaranteed Loan PrlvnLo Industry 

Turnaround KevcrHal Direct I.oan RuiMl Cooperative 

l)«-clinlnK Covornmcnt Suhfildy Private Industry/Local 

Government 



Trempealeau Co'jnty illustrates the use of a direct loan by a rural 
cooperative co facilitate installation of a broadband sysce m^ Unfortunately, 
Trempealc County is a unique project and it is not likely that addlt jnnl 
funds fur broadband systems will be available under Ti i of the 1972 

Rural Development Act, absent Congressional action. 

Trempealeau can be roughly categorized as a Turnaround Reversal count) 
For Turnaround Acceleration demonstrations, the B and I Division of USDA 
could be a source of funds. Specific Congressional direction might be 
required, however, to earmark some of these funds for systems denionstrat ions . 

For Declining counties, no Federal funding mechanism is readily apparent. 
The criteria for USDA Community Facilities loans or Business and Industrial 
loan guarantees would exclude such counties. A new Federal mechanism might 
be required to support broadband systemr. installation In such areas. 

Previous Legislative Initiatives And Findings 
From Other Studies 
Rural applications of telecommunications have interested executive 
branch agencies and the Congress over the last several years. Treatment 
of the problem has ranged from recognition that market forces may not be 
sufficient to bring broadband communications to rural areas to suggestions 
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that ri»Muurif.s Mlunihl In* mndf* nv.illahUi t fund rural pro)t!t:Cs on a broad 
fli;/ile. The purprvsi* of this Hortion Is to compare the syHtem demonstration 
approarh to other approaches which liave been sTMpo-.o,!. To set tlie framework 
lor tUiH compariHon, salient character i s r the system demonfUration 
approach are sumni.irlzed bt'low: 

• the approach l.s based on the finding that the benefltH and 
costH of usilx\^ broadband systems to meet rural public service 
needs and to provide commercial services have not been 
adequately I'xplorcd, 

• It Is assumed that public Si;i*vlce usjs sliotild "pay 
their full share*' based on value received. The cosr of 
providing tliese services by broadband may provide the 
s.tnie or greater value at roughly the same cost ns by 
more conventional methods, or make pnHslble service:? 
which would simply not exist otherwise — for example, 
fur medical services cannot be provided if no d^cr 
wfll locate in the area, 

• It Is assiinied tli.it public services In rura] areas. 

If paid for appropriate to value, will contribute to the 
economic feasibility of a broadband system. Fees for 
public services and for commercial use may make a 
broadband system economically viable when such a system 
woulii not be economically viable if Income were based 
solely on subscriber fees for conventional network and 
eilucat lona 1 telev i slon. 
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loan has been approved for Installation of a cable/microwave system in 
Trempealeau County, Wisconsin. However, as has also been pointed out, 
loans for to locommun icac ions systems are not expected to become a signi- 
t'lcant part of the Community Facilities loan program. Congressional action 
will therefore be required if further assistance to broadband systems through 
this program is to be possible, in this connection, it should be noted 
that broadband systems providing public services might qualify under the 
top three of the six recently issued priorities for Community Facility 
loans as f o 1 lows : 

1. public safety facilities (if the system demonstration 
includes fire and burglar alarm or law enforcement 
administration) ; 

2. liealth care facilities (if the system demonstration 
includes health provision); and 

J. public service facilities (if the system demonstration 
provides or extends the services normally provided in 
courthouses or community buildings). 

Under the above priorities, the broadband equipment might become the 
"facility" in lieu of a conventional building, ambulance or piece of 
firefightlng ■. laipment. Because a properly designed system would provide 
many different services rather than one, it could compete for funds under 
several different categories of priorities rather than one and thus might 
compete effectively with more ci..ive» rional "community facilities" for loans. 
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The second category of funds required, is for operations and main.enance 
of system demonstrations, which has been broadly defined to include site 
selection, technical assistance (n setting up public service programs and 
evaluation of results, as well as system operation and maintenance. These 
funds should be provided under the ae^is of the lead agency conducting the 
system demonstrations — the National Sc tence Foundation. There are two 
types of mechanisms be cof;sidered: outright grants and loans. 

In favor of outright grants, it ca'i be argued rhat f^'p system demonstration 
concept is ncivel and unproved. Therefore, it is unlil* «"C there will be 

applicants for loans, either direct loans or more espec < - loan guarantees. 
In addition, the program might be c-^n.Tidertd to be in the national interest 
and to ensure that it takes place-, i^rant.s are both Justified and necessary. 
Ir any event, e\.'.i if grants should be decided upon, a system demonstration, 
if successful, should be transferred to a self-supporting basis. Concerning 
the desirability of loans insttad, it is possible that these might induce 
a closer look at the economics of eai:h candidate system demonstration site. 
One possibiii.ty which might be considered, it the loan approach is selected, 
is to use FmHA B ai^.! I Division loans For the business and commercial parts 
of each Jemr^^st rat ion . 

The a^ove listing is intend^ad only as a brief indication of the factors 
to be conslaered in deciding between loan and grant mechanisms. This decision, 
in any event, clearly would be of lesser priority than the basic issue as to 
whether thfj government should encourage and assist system demonstrations. 

The level of resources required to fund both capital construction and 
operations and maintenance for system demonstrations is difficult to estimate. 
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Factors au-S as whether loans are dtrect or only ^.uaranteed. whether an 
existing broadband plant might be used or whether one must be built, will 
produce large differences in program cost. However, in order to provide 
a rough indication as to possible costs, the following assumptions have 
been made: 

• Assume that four system demonstrations vrlll be funded — two 
each in Turnaround-Acceleration and Turnaround-Reversal 
counties. (Initially, demonstrations might not be practical 
in Declining counties. The state of public services in these 
counties might be such ns to require basic rehabilitatiop 
before broadband use could provide any measurable benefit. 
In any event, the funds and level of effort required would 
exceed the resources contemplated to be available for the 
kind of system demonstrations here discussed). 

« Assume that four systems require funds for capital 
construction nnd that these will be direct loans. The 
estimated cost of the Trempe^^leau County system is j.5 to 
6 million dollars (8-3y and is taken as the estimate of 
the capital cost for each system. Thus, capital costs 
for four systems, not including debt service costs, may be 
estimated at $2^ million. 

• Assume that operations and maintenance cocb will be covered 
by grants. The Spartanburg project will cost slightly more 
than $1 million over a period of three years or $300. 000/year . 
However, Spartanburg is a phased demonstration. Had it not been 
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phased, costs could have been considerably higher. For tliese 
reasons, projected costs for each system demo».-»tratlon have 
been doubled to roughly $600,000/year. Assume that each 
system demonstration will run for three years. Thus, for 
four demonstrations: 3 x A x $600,000 = $7,200,000. 

• Assume that costs for preliminary studies to select system 
demonstration sites and plan all four demonstrations will 
total about $2 million. 

• Thus, for a five-year program (two years for preparation 
plus three years for implementation and analysis), the 
followin., costs might be incurred: 

Capital construction $2A Million (loans) 

Operations and Maintenance 

and E/aluation $7.2 Million (grants) 

Preparation $2.0 Million (grants) 



For purposes of comparison, it is interesting to note that Federal 
expenditures for telecoinmunications research based on spending levels by 
major agencies over the past year is $12.6 million annually. This is shown 
in the table on the following page. 

If system demonstration construction costs are funded through loans, 
it can be seen that the per year costs of the program ($1.8 million) are 
not greatly different in magnitude to that amount presently spent by each 
of the major Federal agencies in recent years. 



Per year grant cc^sts: 



$1.8 Million 
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TfU'.NDS lU rriDKRALLY CONTRACTED TELECO>I>ri N I CATIONS RESEARCH* 
(reproduced from Rercrcnco 35, p^. 76) 

National TnstUuto of Lvducatlon , $ 5,000,000 

Health Kesourcew Administrat ton 500,000 

National Library of MedlcIne/Llster Hill 2,000,000 

Department of Commerce/Office of Tdecommunlcaclous. . . 1,700,000 

Housing and Urban Development 400,000 

Federal Communications Commission 1,000,000 

Office of Telecommunications Policy i 000,000 

National Science Foundation 1,000,000 

Department of Defense (not available) 

TOTAL $12,600,000 

* These figures ref^.^ct approxima::e funding trends for yearly 
expenditures by tliese agencies over the past three years. 

rdiv-'- i rirar ion f)f Pot ential Sites And Dissemination Of The System 
pt^morsl: I lotion Co ncept 

Only one criterion might be universally applied to all candidate 
rural areas which might wish to serve as a system demonstration site. 
That ir., that there must bo a high degree of community support for the 
system. Institutional and public service use of broadband is novel and 
unfamllar. rndi\. duals within the community in question will have to work 
together, as tney ..^ve Trenpeale. . County, to define those collective 
needs vhicn can be r.r n >t through '--oadband services. They will also 
have to be capable of r ? .o?n:>io8 the econo\dc value of these services and 
support the system . 'cn-:lin).;ly, (e.g,, tax monies used to support schools 
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cm .jlao be usr,; "or Ovlucarloi^.il services offered through broadband commun- 
ications), t such conunltment, It is unlii uly that a system demonstra- 
tion wil' wo i 

A w ^ . expose communities to the program is required. One mechanism 
is th(.' trade press through magazines such as Rural Electrification , A more 
organized mechanism Is vise of rural extension agents, who form a wide 
network under the Department of Agricul to re* r> Extension Service. These 
agents could play a key role in describing the program to conimunit iei, iiul 
assisting In the identification of potential demonstration sites. 

Types of Sites 

Demonstrations should be conducted aL more than one kind of site. 
As a conclusion to this section, note is made of two potential types of 
dL»monst ra t ion sites. One type illustrates cooperative ownership and two 
examples of potential sites are described. The other is thai of the private 
operator and one example is provided- These examples have been included 
to provide specificity in what would otherwise be an abstract discussion 
rather than to suggest that these sites must be selected for system demonstrations. 

The Trempealeau County project, investigation of which gave rise to 
development of the system demonstration concept, illustrates many facets 
of a svstem demonstration especially as it may be conducted under the aegis 
of a cooperative. Phases II and III of the Trempealeau project remain Lo 
he completed. 

A second example of the cooperative type of deifionstralxon is a project 
inveiigated by the Blue Ridge Electric Membership Corporatior for Lenoir, 
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North Carol la.u Blue Rid«t» Kleccric undertook a study of providing cable 
TV ;.4 a cooperative member service i,\ 1973. A very l direful f easibi 1 ity 
study (36, 37) Indicated thiit cable television costs compared to subscriber 
iiKen.;st showed that the project was not Justified. However, the project 
was oriented to conventional TV and It will be recalled* that a similar 
study at an early Rta^»e in Trempealeau County alcio Indicated that simply 
providing conv'^tlonal TV was not economic in that county. The Institutional 
Invcjlvement of the schools was required to move the Trempealeau project 
towards economic viability. So far, use of public services to support 
a system In Lenoir has not been investigated. 

The efforts of Windsor Cablevision to bring cable to three rural towns 
(Windsor, Plymouth and WlUiamston) in three North Carolina counties, which 
has been briefly described elsewhere, illustrates a second type of demon- 
stration project. This example differs in motivating force from Trempealeau 
(private operarcL t ither than cooperative) and is a long way from being a 
system demonstration. However, the cable operator is interested in providing 
a system which Is nv.cn more t* a medium for conventional television. It 
will also be recr.llo ' Lhar i Dep,-,^ tnent of Agriculture B and I loan guarantee 
has been approve.' t u' i.r -'. ject. 

Investigate. The l.upac*:s Ot 'widespread Implementation 

Of Tc:iecommunicatioris In Rural Areas 

• na*' Mv-i brought to rural areas through broadband might be positive 
or npgativft, oeponding on the attitudes and preconceptit s of an observer. 
ii'.cvi\i,'cd migration (without improved services from broadband) has already 
strained the resources of some rural communities. Whether broadband com- 
muni car i 00-=!, if it exacerbates this trend, is an overall good is an area 
de • ■■\'ln^ canslderablo attention. Thus, definition of impact areas, and 
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devulopment of a plan for evaluation of the potential posit ivo and nc^^'ittve 
consecjiiences of wldespreaci rural tuloconimunlcat Ions Hystems, should be an 
Into^»raL part of any sy>item domonBtratlon program. While detailed consider- 
ation of this toplf Is beyond the scope of this study, the following 
la a re;>r<.!5»entat ive listing of the impact areas that nre pertinent. It will 

be iiot.d that Ni)me o these impaetb, being national In scope, couJd be largely 
hypothetical unless broadband systems were deployed In large numbers. 

Population balance 

• change in the proportion of people living In metro and 
nonmetro areas. 

• shift from cur*^at situation in which greatest nonmetro 
growth Is occurring in counties adjacent to metro areas 
to one in which rapid growth occurs in more remote 
rural counties. 

• change In distribution of age croups and socioeco'^omic 
charactf'rifltics in metro areas and in the three types 
of nonmetro areas (Turnaround Acceleration, Turnaround 
Revern I and Declining). 

Econooi' ■ 

• chan i.n nurher, i ype and level of employment opportunities 
in nonmetro as compared to metro areas. 

• ir.o^^er.ient of corporation headquarters or branches to nonmetro 
.ireas — effect on iictro economic base. 
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• market aggregation based on criteria other than geographic 
Location or transportaLlua access — for example, availability 
ol broadbiind communications system. 

Social 

• quality of education in metro and nonmetro areas. 

• quality of health in metro and nonmetro areas. 

• overall quality of life ui metro and nonmetro areas. 
Inst Itutional 

• effect jn r^^iwork. commercial, public broadcast and educational TV. 

• efft. t of a possible change fron a single nationwide communication?^ 
network based on the telephone to a two-tier broadband network a 
national network aiul a cotnmun 1 1 y-ba.qed local network. 

Transportation - Telecommunications Tradeoffs 

• impact on petroleum usage. 

• impact on automobile and other transportation industries. 
Longer Term Tmp.i< Areas 

• charges in work patterns (work at home will affect office building 
construction and commuting; teleconferencing will affect Lhe 
convention hotel industry, etc.) 
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A Futur*? (bourse 01 Action If System 
Dem< rations l^ruve SuccoH.stul 



It systom (IffikMust rat Ions prove the feasibility of cotnnuinl ty-widc 
broadband systems to meet a variety of rural needs and if it Is Judged 
tliat the ptjsltlve and negative Impacts of such systems are, on balance, 
favorable for n'lonal growth and dovclopiiient , then funding services for 
Implement I .;uch systems on i broad scale might be sought. One solution 
might be to establish a Federal program riod(;llcd on the Rural Electrifi- 
cation Administration which brought electricity and telephone to rural areas 
through low Cost loans, MowevtT, In the case of rural telecommunications 
systems, a more flexible appioach involving several different funding 
mechanisms might be considered (and evaluated further during the systoni 
demonstration phase). 

The reason why a m(;re flexible approach might be called for lies in 
the widely varying econo-ilc characteristics of rural America, Employing 
the lurnaround Acceleration, Turnaround Reversal and Declining ounty 
categories used carlltir as a framework for analysis, it can be seen that 
these three classes of counties might require different funding mechanisms 
for system const rnc t ion , as well as different io.vels of government invol vo!:;ent , 
This concept has been discussed previously and Is diagrammed in the table below 



County Type 



Federa I Financing 
Mechanism 



Turnaround Acco 1 ei'ation 



Guaranteed Loan 



r» rna' >und Reversal 



Direct Loan 



Dec lining 



Government Subsidy 
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Turnar <ind Acceleration ttount lea have a well-developed economic biise, 
opportunity for commercial and business usea of telecommunications, and 
expanding need for educational, health and other services. Of the three 
cla«8eH of counties, these should be thi? most attractive to private 
entrepreneurs. Gu aranteed loans , such as those available from the Business 
an ' Industrial Division of USDA, could be an adequate funding mechanism to 
li: ice development of broadbaniJ ystems if their potential is shown in a 
system demonstration program. 

The leas rapidly ^rowlnK* manufacturirg-orlented Tumaround Reversal 
counties could be less attractive to the private entrepreneur. Business 
and commercial uses of telecommunications are less likely In these remote 
counties. While the need for public services may be substantial, the problem 
of convincing the conununltv of the value of meeting these needs via tele- 
comnum lea t Ions Is likely to be p:reat. Capital will be harder to find, and 

dijrecj-: loans such as t|iose for Community Facilities under Title I of 
Liie Rural Development Act of 1972 could be needed to hel- fund these 
installations. 

For Declining counties, system revenues might not be sufficient to pay 
back loans of either category. In these counties, improvement of public 
services migh^: require outright grants or subsidies . These services cannot 
now be nupported by tK« community and it is unlikely that broadband will be 
very much more cost-effective than conventional methods. However, tele- 
( unnjuiiicat Ions could permit upgrading service where other methods fail. For 
examph^, through broadband, the services of a doctor could be brought to 
D»^rllninf> ounties where inducements Lo physically brinjt him there h..ve 
failed. In this way, the effectiveness of Federal fund ^pent In Declining 
areas cv>uld be increased via broadband, 

IV-.7A 



285 



Turning from financial to Inflt 1 tut lonal mechanisms, a similar matrix 
can be constructed. As ahown bulow, different types of owner/operatorn 
may be appropriate for, or attracted to, developing sys* ^ In the three 
types of counties. 

System 
Ovne r/Operator 

Vt Ivate Tndu3try 

.-tir'al Cooperative 

Ptivate Industry/Local 
Government 



County Type 

Turnaround Acceleration 
Turnaround Reversal 
Dec lining 



Private induj^try. ^iven a source of capital, should find Turnaround 
Acceler.it ivjn L-ounties an attractive market, provided there is community 
comnitment: to the .'jystom and services can be charged appropriately. 

Turnaround Reversal counties, unlike Turnaround Acceleration counties, 
are typically remote from metro areas, and truly rural. Many such counties 
have active and vigorous rural cooperatives, oriented to non-profit membership 
service. As described elsewhere, rural cooperatives played a crucial role 
in bringing electricity to rural areas, a situation not without parallel 
to bringing broadband to the same communities. 

For Declining counties, the de facto owner/operator of a system might 
be the Federal governmenl. Although private Industry or a local government 
may "own and oper.i " the system, In these counties sizable Federal support 
may b(* necL*Si>ary. 

The twii tablei; .1! ready presented can be combined into a single table. 
The Irempealeau County project would be located on the second line of this 
table. 
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Fcidcral Financing Syatcm 
. ^^.10? J. J!yjli> Mechanism Ovncr/Opurator 

Turnaround Acceleration Guaranteed Loan PrlvnLo Industry 

Turnaround KevcrHal Direct I.oan Rural Cooperative 

I)«-clinlnK Covornmcnt Suhfildy Private Industry/Local 

Government 



Trempealoau County illustrates tho use of a direct loan by a rural 
cooperative co facilitate installation of a broadband sysce m^ Unfortunately, 
Trempealc County is a unique project nnd it is not likely that addlt jnal 
funds fur broadband systems will be available under Ti i of the 1972 

Rural Development Act, absent Congressional action. 

Trempealeau can be roughly categorized as a Turnaround Reversal count) 
For Turnaround Acceleration demonstrations, the B and I Division of USDA 
could be a source of funds. Specific Congressional direction might be 
required, however, to earmark some of these funds for systems denionstrat ions . 

For Declining counties, no Federal funding mechanism is readily apparent. 
The criteria for USDA Community Facilities loans or Business and Industrial 
loan guarantees would exclude such counties. A new Federal mechanism might 
be required to support broadband systemr, installation In such areas. 

Previous Legislative Initiatives And Findings 
From Other Studies 
Rural applications of telecommunications have interested executive 
branch agencies and the Congress over the last several years. Treatment 
of the problem has ranged from recognition that market forces may not be 
sufficient to bring broadband communications to rural areas to suggestions 
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that ri'Muurifs mIiouIi! be* m.ide nv.illahlo t «> fund rural pro)t!t:Cs on a broad 
fli;/ile. The purpnfU' of this Hortion Is to compare the syHtem demonstration 
approarh to other approaches which liave been sTMpo-.o,!. To set tlie framework 
lor tUiH comp.iriHon, salient character i s the system domonjuration 
approach are HummarJzed bt'low: 

• the approach l.s based on the finding that the benefltH and 
costH of uiilx\^ broadband systems to meet rural public service 
needs and to providt* commercial servIccH have not been 
adequately i'xpLored. 

• it Ih ansumof! that public SiJivIce usjs shotild "pay 
their full share*' based on value received. The cosr of 
pravIdInK tliese services by broadband may provide the 
s.tnie or greater value at roughly the same cost ns by 
more conventional methods, or make pnKslble service:: 
which would simply not exist otherwise — for example, 
ful ' medical services cannot be provided if no doct 
will locate in the area, 

• It Is assumed tli.it public services In rura] areas. 

If paid for appropriate to value, will contribute to the 
economic feasibility of a broadband system. Fees for 
public services and for commercial use may make a 
broadband system economically viable when such a system 
wouhi not be economically viable if Income were based 
solely on subscriber fees for conventional network and 
eiluc.u lona 1 telev i slon. 
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• it is assumed that a broadband system providing public 

£ind commercial services as weJ 1 as the news and entertainment 
of conventional broadcast could economically serve all 
residents in a given community. However, the feasibility 
of this approach must first be demonstrated. Not enough 
Is presently known about how to assemble such systems or 
about what kinds of services should be provided In areas 
of differing demographic and socioeconomic characteristics. 
In the absence of such knowledge, large scale Federal 
assistance programs making broadband services widely 
available might be premature: a large number of systems 
could be implemented which may not be economically 
viable whereas, with more knowledge of likely costs and 
revenues, such systems could be established on a sounder 
footing. 

• it is assumed that if the feasibility of broadband 

systems which bring public and coiraneri':ial services as well as 
news and entertainment to rural £.reas is demonstrated, different 
funding mechanisms might be used to brin,^ these systems to 
rural areas on a broad scale. Depending op the characterisLj.cs 
of the rural community (e.g.. Turnaround Acceleration, 
Turnaround Reversal or Declining) the appropriate Federal 
funding mechanism could vary from loan through guaranteed 
loan to outright grant or subsidy. 
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Several recent studies and legislative Initiatives are SLimmarlzed 
below. The intent is to indicate the different types of approaches for 
brln^lnf*, broadband connnunicat ions to rural areas, so that these may be 
compared to the system demonstration concept. Thus, illustration of 
similarities and differences rather than comprehenrlveness is the objective 
here, 

Wliltehead Report (28) 

One of many recommendations for developing a national policy for 
broadband communications contained in the Whitehead Report was thai 
broadband conwiunlcatlons should be made available to rural residents and 
the poor. To prevent the possible tendency of cable operators to limit 
their services to affluent areas, the report suggests that franchising 
authorities require that service be extended to all parts of a franchise 
area . 

The Whitehead Report notes that ^. numVer of services su-h as vocational 
training and public health information could be provided by cable and 
suggests that the Department of Health, Education and Welfare Investigate 
the feasibility and cost of using cable for these purposes. Commercial 
uses of cable were not considered in the Whitehead Report nor is there 
exploration of the relationships between public services, coramerciai 
uses and conventional programming. The primary interest seems to be 
cn parity of programming and other information services with those 
available in more urbanized areas. The report notes that "free market 
incentives of cable operators may not be adequate to meet certain national 
policy objectives, such as the widespread availability of information" (28-46). 
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Slgnlf itMiiC Ly , the Whltclituul Report wan concerned with outlining 
"'Itjonal brdiulbiuid policy t'or the 1 on range future, rat her than with the 
problems of rural area« Which mi^dit be* met by broadband commun lent ions today. 
TluiH, it is not sriurpr isinK*. that the Report doe« not consider tlie lack of 
prewent-day broadband services In rural areas a major problem. Instead, 
the Report suggests that the situation should be monitored by the Secretary 
of Housing and Urban Development -ind the Secretary of Agriculture. Then, 
if the problem becomes significant ii.' che future, "the Government should 
take affirmative action to assure a basic level of broadband communications 
service for residents of outlying rural areas" (28-^6). 

Finally, the Whitehead Report indicated a need for demonstration 
programs and suggested that different services be aggregated and the costs 
shared. Further detail was not provided. The Report stated (38-59): 
"...there Is a chicken and egg problem hampering 



the development of many valuable services that might be 
commercially viable. The demand for these services 
depends heavily on their availability, yet few potential 
suppliers are willing to accept the risk of developing 
new services without significant evidence of a market 
demand for them. Similarly, while each new cable 
service would require relatively expensive special 
facilities If offered alone, these services can be 
aggregated and the requisite facilities can be combined 
so that these costs can be shared, but no one has 
emerged to lead and coordinate such a joint effort." 



S. 1219, H.R. 5319 and H.R. (38, 39, ^0) 

These bills. Introduced in 1972, 1973 and 1975, respectively, exemplify 
the idea of making low Interest loans available for the development of rural 
cable systems. S. 1219 was Introduced by Senators Ted Stevens and Mike Gravel 
and proposed federal low-cost, long-term loans for low density areas. Co-ops 
would also be authorized by such loans. H.R. 5319 was a similar bill. More 
recently (lA January 1975). Representative Downing introduced H.R. 2AA . 
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Like WAX, 5')19» H.R, provided for 35-'yoar, four percent Loans to 
"ullRlblu cable tuluvitjion syHtems" (AO-2), which were defined as those 
which "can reaaonably be trxpuctud to pass less than a Bystum nverage 
of sixty potential consumers per linear mile during the first five years 
of its operation" (/♦0-2), 

(^1 b I e Tolevis ion: P romise Vs. Regulatory Performance 

This report was prepared by the staff of the Subcommittee on Communica- 
tions of the House Committee on Interstate and Foreign Commerce and was pub- 
lished in January 1976. It contains an analysis of the problem of providing 
broadcast and cable services to rural areas (27-55ff.). The study notes 
that present broadcast service in low density areas is inadequate compared to 
that in more densely populated areas and that the threat of cable to local broad- 
casters in low density markets has not been proved (27-55, 56). Like the 
bills above, the report suggests low cost loans (and technical assistance). 
However, citing the Denver Research Institute study (3), the report notes 
that cable cannot economically serve very low density areas and therefore 
Includes translators as well as cable in the loan program. The enabling 
legislation would be called the Rural Telecommunicanions Act and it is proposed 
that the Office of Tolecommunications in the Department of Health, Education 
and Welfare administer the program. 

Long-teiTn, low cost loans have also been proposed by others, notably 
Rivkin (5-3) and the Cablecommunications Resource Center (35-95). The 
last study is discussed in more detail later. 
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Cominont 

Unliko the Whitehead Report, tliu blllH and the atudy dcscribod on the 
pruccdlnR p/iROB nHSumo that broadband commuiUcatlons should be brought to 
rural areas today. They susgest that the problem can be solved In a manner 
paralleling the Rural Electrification Act of 1934 which enabled the spread 
of electricity and telephone service to rural areas. However, the parallel 
between these two situations may not be as exact as it appears. For cable* 
content Is all Important whereas the consumer supplies the uses for electricit 
or the content carried by telephones. In other words, is It simply the 
risks associated with bringing broadband services to rural areas which 
have prevented the entry of private entrepreneurs into the rural market? 
Or, as suggested in this study, is it their failure to understand the neces- 
sity for themselves becoming directly involved in arranging for content 
to be provided by these systems (i.e., the full range of services 
necessary to make rural systems economically practical)? in sum, simply 
helping an operator to secure funding for a system might not be enough 
to enable the sycnem to have a fair chance of success. 

Regardless of the answer to the last question, it should be noted that 
the emphasis in these bills and the Subcommittee study is on increasing 
the parity between rural areas with regard to network and public broadcasting, 
rather than on bringing public services to rural areas. Thus, even if these 
similar bills were implemented and broadband systems were successfully brought 
to some rural areas (inclusion of translators would increase the likelihood 
of success), it is doubtful whether public services would be provided 
automatically without a specific prograr. to accomplish this objective. As 
was noted previously (see preceding section on system implementation), 
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provision of public norvLces docH not tend to occur nH cable HyBtomB become 
prof 1 table. 

1! '^r f'X^J*^ 1''^'^^ ^^"^ "'H. 9630 (Al, /♦2, ^1) 

The titles and datea of Introduction of theae bills are: 

• H.R. - Tt» lecoramunlcat Ions Facllltlca and Demonat ration 
Act of 1975 Introduced March 10, 1975 by Mr. Staggers. 

• S. 1257 - Telecommunications Kacllltten and Demonstration 
Act of 1975 Introduced March 20, 1975 by Senator Magnuson. 

• H.R. 9630 - Educational Braodcastirg Facilities and 
Teleconmunications Demonstration Act of 1976 introduced 
January 21, 1976, 

The first two bills are identical and the thir(^ elaborates on them. The 

bills are of Interest because they propose: 

*'To extend the Educational Broadcasting and 
Facilities Program and to provide authority for the 
support of demonstrations in telecommunications 
technologies for the distribution of health, 
education, and public or social service information 
and for other purposes'* (43-1). 

In supporting the need for demonstrations and specifically identifying 

public service applications , ♦•h'»f'<i bills relate directly to the findings of 

this report. Referring to the most recent bill, H.R, 9630, $1 million 

would be authorized for the remainder of FY 76 and $250 thousand for the 

transition quarter ending September 30, 1976 to "demonstrate innovative 

methods or techniques for utilizing nonbroadcast telecommunications equipment 

or facilities" (43-7) for "transmission, distribution and delivery of 

health, education, and public or social service information" (A3-6). 

The bill permits diverse "nonbroadcast" technologies (such as satellite, 

cable and fiber optics) and is clearly oriented to service demonstrations 

rather than hardware construction (4A-8). The Committee Report on the bill 
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nCiitc'H that '*the ilfmonncrnt Ion program la Intcndud to roapond to local 

and coirsnunlty InltlatlvoH In Mt-MUTatlnK propoHalH" (AA-8). The ruHponaible 

a^.t'ory woijhl bi» IliviUh, Kducatlon and Wulfaro. 

It Hhould bo not Hi, howuver, that these billH are not reatrj.cted to 
rural nreaH. tn fact, because the funds would be used for demonstrations 
on uxlHtinK ayHtems, the situs for such projects would most likely be 
urban areas. in addition, these bills are not system-oriented in that they 
apply only to the public service aspect of tu lecommunicatlons systems. 

ToU'communlcat ions Technology Act of 1975 (H.R. 9289) (45) 

This bill was introduced by Hnrloy Staggers, Chairman of the House 
Interstate and Foreign Commerce Committee. Like the preceding bills, it 
was not specifically directed to rural areas, and it authorized demonstrations. 
Howevur, unlike the others, this bill did not limit demonstrations to 
health, education and social service information but is broader in scope. 
The bill cites the need to evaluate both feasibility and valuo of new 
telecoimounications technology. A specific agency is designated, the Depart- 
ment of Commerce, and it is suggested that a Bureau of Telecommunications 
be established to conduct demonstration projects or support such projects 
conducted by other agencies (35-71ff.). 

One of the interesting aspects of the bill is its list of impediments 
to full use of telecommunications technology. As abbreviated in Ref. 35, 
pg. 73, these include: 
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• "lack of iuluqu.ito I nl Dniuit ton about or vinilorBtantilnR of 
Cel i'l'onutiun I rat lt)nH torhnolo^.y amon^^ a fil^F,n If leant number 
of tboHt' In n poHitlon to haHten» tlotor, or rcKolatc Us 
prov.r uhh; 

• lai'k of Huf f Iclt'utly ilota Hod hoc la 1., oconomic, anil 
tuehnlcal Information to enable sound selection from among 
the mnny choices and options offered by telecoramunlcatlons 
technoiogy ; 

• lack of national ^oals, priorities, policies, and plans 
specific to telecommunications; 

• lack of sufficient engineering and commercial standardization 
for telecommunications; and 

• lack of sufficient capital to finance production of 
telecommunications technology products and services which 
have not yet been demonstrated to be marketable." 

Report titled: A Preliminary Review of Current Practices and Trends 
In Rural Telecommunications Development And Recommendations For Future 
Development 

This recent report was prepared by the Booker T. Washington Foundation/ 
Cablecommunications Resource Center (CRC) for the Department of Commerce, 
To our knowledge, it is the only recent detailed study of the potential 
for, and problems associated with, bringing telecommunications to rural areas. 
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ine of thf fl[ullnj^,H of tho CRC study pnraUi'l thoac of thlH Htudy, 



10 flTHt, flvo aro followB ('J5-90ff.)} 

"I. Thore haa buen a nl^'.nlf IcniU number of 
proJei'.tH doHl^ned to tcflt tho applicability of 
tflecormuiUcatlonfl technology to various aspectB of 
community development. The majority of these 
demonfltratlons have centered on the delivery of health 
and educational services. WlUle most of these experiments 
can be termed "BuccessfuT* In improving th« ability of 
tolecomnunieatlan^ technology Co df' Iver those services 
effectively, few, if any, of the projects have focused 
specifically on their application to rural areaa of the 
country. It Is K^J^erall:' ucknowledKC'd that the 
delivery of community development services to rural areas 
1 OSes particular sets of problems that have not been 
addressed by most telecommunications demonstration 
projects. 

2. Several service areas falling under the general 
categories of social services (i.e., employment, economic/ 
financial, political, etc.) and entertainment/recreation/ 
cultural services have not been the subjects of significant 
demonstration programs in spite of: a) ti iir recognized 
role in determining the quality of rural living conditions; 
b) the unique ability of telecommunications technologies 

to serve these areas; and c) the understood potential of 
these services (particularly entertainment) to play an 
important part in improved community economic development. 

3. Most demonstrations have been carefully structured 
to prove the capability of telecommunications hardware. 
The extremely important area of cost benefits resulting 
from hardware installation and software program implemen- 
tation has been largely unexplored on any substantive level. 
The economic analysis section of this study defined a 
mLijor problem blocking the further development of effective 
cost benefit analysis as being the lack of social accounting 
system or measurement indicators incorporating quality 

of life factors. 

A. The development and Irpl cinentation of tele- 
communications technologies for overdll community 
development as it applies to rural areas must be con- 
sidered and evaluated on regional bases if the effect 
of these programs is to be maximized. Programs developed 
and coordinated on a regional level ultimately can 
have mere impact both economically and socially for 
regional consideration and will impart economies of scale 
to major demonstration programs which, in turn, will 
work to defray the capital costs of both hardware and 
software. 
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ti) ihitn h.wi.» noKloi'tod tlu» Imporuinco of Hoftv^iro 
prD^rnminlnK* It 1h MHHitnttal to txMidiu't n.»iioaroh nnd 
iliMnoHHt rnt lonH tlwit Mp(»r If li'fil ly (id<lrnrtn Hoftwart^ 
prixlurt Itin hantMl on art liMilatod nroiln, HyMlonwiMziMl 
hi'imIh aHHfHNmcntMt Impact moaHii-iMncTit , anil evaluation 
of thv (lovi»lopmt»nt proroun. Tho prodiii'tlon of offort lvi* 
moftwaro Ih vital to any moanlnKful aMNt•l^^^mont t)f tolo- 
cownunlcat lona to miH»t rural I'oonomlo (lt>vi» loptnont neiMla, 
both tochnoloy^lcal ly and oconotnlral ly, 



Howfvur, thu flndtn^^ of thiH OTA jitat'f tuudy dil tor i rom thuyo artlt^ulatod 
in tlio CahliM'omnmnli'at Ions RoMoorce (liMitiT (dUC) report In Mi'ViTal wayn. Note- 
worthy iimony^ I host? ari»: 

• the CRC Report rcconunendH uHtabllshing low interest loans 
for building rural telocommunicatlona syBtems (35-95). 

As discussed earlier, n large-scale low interest loan program 
seems premature at the present time. Instead, the present 
state of knowledge cuggests the need for an intermediate 
step — system demonstrations. 

• the CRC Roport supports low interest loans but does not 
consider other mechanisms. By contrast, this study has 
prqposed that if system demonstrations show the feasibility 
and value of rural telecommunications systems, then 
different funding mechanisms may be appropriate depending 
upon the economic characteristics of each rural area. A 
useful gross classification which may indicate which 
funding mechanism might be appropriate is that of Turnaround 
Acceleration, Turnaround Reversal and Declining counties. 
Loan guarantees, low-cost loans or oiit right grants might be 
iised to fund tolecomraiinlcations systems depending on the 
economic strength of the community. 
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»wil<inK |HMiMil»|i» iintiiriMl rurttH liir tiwUv|.lih4l nuhMiMlb^Mrt 
lit t ht* ClU! I t'pnt ( , 

t).»nkM) vu'i' ri)nMl<liT*»i| Import diU Honnu'H of 
ri'vonth' In iIiIm ri'pori. 

In Hurmnary, 11 t lu' CKC n^purt .ind thlH Mtuily nro lUMnpnrod, It might bo 
M.i(»l that t;hlM Htuily both v.mui beyond, ^u* wt'll nn Htvyti b/ickward, from 
l\w CKC report,. Tho HVrttrm appronch bulldM \ipon thi* kind of flndlnKrt 
proMtMitod In tbi» CKC n^port. Thr nood for nr Interim Hynti^m domonwlratlon 
\Au\Hv. hci'orv fundH arc mado avallnbU' for wtdonproad imph;m«Mitatlon of rural 
tolfcommunlcatl()n«, on thi» other hand, ml^bt hv Interpreted aa a atep 
backwardH from the conclunlona reached by CRC. 

Siimmarji^ 

A number of blUa and atudlca have been dlacusaed. Theac may b2 
divided Into three groupa dependlnR on their treatment of the problem 
of brInKlns broadband communications to rural areas. 

The Whitehead Report exempHfiea the class of national cable policy 
studies. Within this class of studies, rural cable is treated more as a 
monitoring problem than as a problem requiring action. Thus, it is not 
surprising that no specific course of action is outlined nor is a funding 
mochanifl:n proposed for bringing cable to rural areas. 
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Mi«n«mm««' Ti'httM M'|»<M » tMi fMfii iiMt^Mttiniuii tr.it tout* yVi>M[i 

I nt|» I I tin h» lh.»( t hr m.i)»M ii»iu<ll<WMf om rural t I rrinivnim I ^ Iomm 
Lird or r (nk t itti . 

(♦I, ti!, A>, 'V4), TtilM KTiMip rtpoi*lflc4ny «(l(JrrMWi»rt tlu» f»ruhU>m of 
prnvlillii^i jU'W rti«rvn i'M, hui h ^ui public ruTvlci* fippl Ic/it lunn, vl« trli*r(»m- 
mut»l <*fit. |(MUi iiui propurn'ri ilcmonrU rat loti pro^ramM wliloh wtiuUl rn<tblc» 
in.ilu,itlou ol hwkU MiTvhiJM. Unllkt' the fuu'oiul group, tlu'Ho blllM nrv 
not (llrtHtiMl at rur.il nn^iMt .uul prob<ibly projoi'tn wouUI mi trtki* plrtco 
In rur,il .iro.ii. Tbin (h hocui'^u* IuiuIh, wbvn «pcclfhjd, ur« to be 
uMtn! for Mt tidy Inn <or brloKlnK In tho Borvlcc. Exlatlng dytttenm 

woult} b<* MfHH\ In tho dcmonHt rtit 1 onn and thotio with ttlgn If leant capacity — 
an tor tw(»-Wiiy uhi' arv locntctJ In mptro nrc^iH. 

ThlB roport comblntJH and extends tho concepts in nil thcBe groups 
of blllH and HtudleB. It propo»eii a limited demonstration progrAin, 
fipeclfUMlly for rural areas, almc.t at invest igating the feasibility and 
v^'ilue of (^ombLnatlonu of public services, conmercial uses and entertainment. 
Tb*:* concept of a re; -wide coverage and ncccasiblllty to the system by 
reH ldf»ntf< of the most remf>te areas, as wi^ll ah In the moat densely populated 
ariM.s wUhIn .1 L'ommunlty, Ik emphasized. Tlie program might be administered 
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by NSF in conjunction with the Departments of Commerce and Agriculture. 
If the feasibility and value of the system concept were then demonstrated, 
different funding mechanisms might be matched to the economic characteristics 
of different rural conmunities. 

Policy Alternatives For Applications 
Of Broadband Telecommunications To Rural Areas 

Three policy alternatives are presented in the following discussion. 
The pros and cons of each of these alternatives are briefly considered. 
These policy alternatives are: 

• continue the status quo; 

• fund a limited number of system demonstrations projects; and 

• create a Federal mechanism to facilitate wide dissemination of 
broadband services in rural areas. 

Continue Status Quo 

The term "status quo" does not imply that Federal programs are presently 
having no effect upon the development of rural broadband systems; rather, 
it refers to the continuance of a particular set of Federal policies that 
have not had the effect of promoting their widespread deployment at this time. 
On the one hand, the Federal government has funded research into the uses 
of broadband in both urban and rural areas. On the other, with the ex- 
ception of the isolated instance in which the Farmers Home Administration 
granted a loan to Trempealeau County, no Federal program presently exists 
which can be of direct assistance in helping rural areas to translate 
these potential broadband uses into actual system applications. 
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"Status quo*' as a Federal policy alternative is therefore defined 
as continued Federal support for research into the general uses of 
broadband connnunications, but relatively little emphasis on programs de- 
signed to assist in their actual deployment in rural systems. The key issue 
to be addressed in considering this policy alternative is whether it is 
desirable or necessary that the Federal government make an increased effort 
to encourage and assist such deployment. 

Pro . If telecommunications represents 'the wave of the future* and 
if it is likely, as some contend, to transform the way ivi which we live 
and work, then it is reasonable to assume that it will someday come to 
rural America, first to those rural areas adjacent to metropolitan areas 
and, subsequently, through the use of fiber optics or similar cost-cutting 
breakthroughs, to more remote rural areas. In other words, under these 
assumptions, telecommunications will eventually come to rural areas without 
specific Federal assistance. 

In the meantime. Federal programs are already in existence that might 
provide more data on the value of new broadband services. The NSF Phase II 
experiments, in particular, could demonstrate the general value of these 
services ar:d may also interest system operators in the revenue-generating 
potential of public service applications — provided that communities also 
perceive their value and are willing to expend funds for their us3 of the 
system. Continuation of the "status quo" might also prevent rushing into 
widespread rural applications of broadband communications before their 
value — and economic feasibility — are demonstrated. 
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Con. To the extent that the pace and nature of rural development 
remain a primary concern of the Federal government, It would seem Incon- 
sistent that the Introduction of broadband systems be left to proceed on 
a "catch-as-catch-can" basis. Uhlle the value and feasibility of many broac 
band services have yet to be conclusively demonstrated, their potential 
In contributing to the objectives of rural development, as outlined In 
Chapter III, would. seem too great for their Implementation to be Ignored. 
Although the Introduction of broadband systems into rural areas eventually 
might occur unassisted. It could well bypass those rural areas most In 
need of the benefits the systems could bring and, to the extent that In- 
troduction is delayed longer than need be, unnecessarily prolong their lack 
of acces;>. At minimum, it would seem consistent with other Federal efforts 
in the area of rural development that this possible instrument of change 
be given a fair opportunity to prove itself in actual system applica- 
tions . 

As to the need for assistance If such systems are to be deployed 
in ir./ significant number, there does .lot seem much question. At best, 
the novelty and untested economics of the services to be provided. In-, 
eluding their unknown costs and benefits as compared to alternative ways 
of providing the same services, are likely to make financing difficult for 
even the most carefully planned systems. If the multitude of tasks involved 
In surveying community reeds, designing revenue-producing broadband programs 
to service these needs, securing community and local government support, 
estimating hardware needs and costs, and so on are added to these unknowns, 
then the practical barriers for most potential system operators are likely 
to be Insurmountable. 
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Additionally, to the extent that the interests and needs of rural 
systems are not of major concern when decisions are made at the Federal 
level concerning coranunications policy, then the future develo/iiient of 
such systems could be effectively foreclosed. To give only a few examples, 
on the assumption that cable systems are not feasible in very low density 
areas, a decision could be made to promote translator coverage of rural 
America, with cable being limited to more densely populated rural towns. 
This "skimming of the cream" by conventional cable systems and the relegation 
of rural areas unprofitable for cable-like, two-way systems to coverage 
by translators, could prematurely eliminate one of the main bases of 
support for full-service, area-coverage systems. Alternatively, with the 
advent of fiber optics, a decision might be made to assign their exclusive 
use to a national comnunications netWw.k without taking into consideration 
their possible use in individual rural-based systems. 

Fund A Limited Number of System Demonstration Projects 

This alternative has beer thoroughly discussed in previous sections 
of this Chapter. It has been suggested that a minimum of two demonstration 
projects for each of two of the three types of rural counties (Turnarour 1 
Acceleration, Turnaround Reversal) be initiated. 

Pro . Current data are inadequate to evaluate the utility of broadband 
coranunications to rural areas. It is likely that the cost-effectiveness 
of broadband will vary with the characteristics of rural cnmmunities receiving 
the services. However, hard data on this point do not exist. 

Simply making channels available for public service and institutional use 
of broadband coranunications will not guarantee that effective use will 
be made of chem. The message rather than the medium is the economic 
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commodity in a broadband system. A system demonstration program will help 
develop hard data on the uses to which these systems can be put. 

It appears that some types of broadband services in rural areas could' 
be attractive to potential operators. However, the components of an 
effective systems package are not known. 

Cable operators to date have seen little profit in channels dedicated 
to public service and institutional use. If system demonstrations show' 
the economic value of such channels and indicate the fair price for these 

)■ - 

uses, these attitudes might change. Additionally, a new class of broad- 
band operators, capable of putting together packages of services, could 
develop. However, such development requires time — and demonstration. 

This practical emphasis upon real-world applications could have a 
beneficial effect upon the rest of the Federal Government's considarable 
investment in broadband research. Experiments could be designed with their 
eventual application in actual demonstrations in mind, and in turn the 
results of demonstrations could be used in determining the further need 
for experimentation. 

A system demonstration program will enable the Federal Government 
to evaluate whether broadband services to rural areas are economically 
feasible — before large sums of money are committed to such efforts. 

Con. System demonstrations could be opposed on the grounds that 
the consequences of providing health, education, and other services %y 
remote control" are not sufficiently understood. This is an important issue and 
will he taken up in connection with the next policy alternative. For now, 
it is sufficient to note that the system demonstrations here contemplated 
would be fixed both in time and number. If these innovative services prove 
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to be detrimental, it will be a relatively simple matter to terminate 
them. 

It also can be argued that demonstrations should not proceed until 
there has been settlement of the broader issue of Federal policy toward 
cable television generally. Even though the special requirements and 
functions of rural systems seem not to have entered into the present 
debate over FCC regulations, a decision at this time to ciuthorize demon- 
strations could be criticized as a *'backdoor" .\t ampt to skirt the issue 
in favor of the interests of these systems. 

A system demonstration program might take as long as five years. 
If system demonstrations are not really needed, services to the rural 
populations not served by the demonstrations will have been unnecessarily 
delayed . 

Cre a te A Federal Mechanism To Facilitate Wide 
Dissemination Of Broadband Services in Rural Areas 

The legislative approach most often suggested (e.g., see references 
5 and 27) consists of low-cost, long-term loans paralleling those made 
available under the Rural Electrification Act of 1934. It is argued that 
the hesitancy of private industry to enter the rural market with broadband 
communications today is similar to the hesitancy of private industry forty 
years ago to enter the rural market with telephones and electric service. 
Thus, the mechanism which was effective then (largely because of the rural 
cooperatives) should be effective now. 

Pro . Implementawion of broadband communications In rural areas could 
begin as soon as legislation fo):, an appropriate Federal mechanism was 
passed by the Congress. 

IV-95 



306 



If the Tcirallel between broadband services and electricity/telephone 
service is valid, further delay is unnecessary. 

The Rural Electrification Act of 1934 created a relatively inexpensive 
Federal program. Government expense consists of debt service on the loans 
plus the cost of administering the program. 

Con . The parallel with the Rural Electrification Act of 1934 may not 
be valid. Effective use of broadband communications for education, health, 
and coiranerical use requires development of program content and/or computer 
software. Simply helping an operator to secure funding for a system might 
not be enough to enable the system to have a fair chance of success. 

Without specific encouragement to the contrary, the probable use 
of new systems is likely to be limited to conventional news and enter- 
tainment television. Development of unique services specifically tailored 
to rural needs would probably not occur because they would have no . demonstrated 
value and thus significant fees for these services could not be justified. 
Without the economic base cuch services could provide, higher fees would 
have to be cbarp.*'d individual subscribers to support the system, thus 
restricting access to the more affluent members ' f the community. The 
result might be a system providing limited service to a limited number of 
viewers. 

A fundamental objection that could be raised to this policy alter- 
native as well as to any effort to promote the innovative public service 
use of broadband, is that fascination with gadgetry and a desire to seem 
up to date might lead communities to an uncritical acceptance of "standard" 
broadband solutions to the problems of improving education and health 

care. Even though these broadband services might have been tested in 
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demonstrations they still could turn out to be Inappropriate when applied 
against the needs of the full range of all rural areas. If precautions 
are not taken to avoid the latter contingency and if the quality of edu- 
cational and health care deteriorates, the rural area in question still 
might remain locked into delivery mechanisms in which all but the consumers 
had a vested and continuing interest. 

Future OTA Role 

As stated in the Preface, the object of this staff study was to 
provide a basis upon which the Technology Assessment Board might decide 
what contribution, if any, OTA might make in assisting the Senate 
Committee o.> Agriculture and Forestry to evaluate the feasibility and 
value of rural broadband communications* 

In the course of the staff study, the subj*^ct of rural broadband com- 
munications was found to be relatively unexplored. In particular, no 
analyses were found which considered the utility of broadband in relation 
to the fundamental factors under!: ying the sudden reversal of growth 
trends in rural America depicted in most recent Census statistics. There- 
fore, in order to gain some clear imderstanding of what OTA might do in 
connection with the subject, it first was necessary to originate a con- 
ceptual means of relating broadband to the forces underlying this change. 
Subsequently, it was necessary to consider how and whether such systems 
could actually be deployed and their value assessed. 

Because of these somewhat unique circumstances, this study does not 
constituc » a simple reply to Senator Talmadge's query as to how OTA can 
be of assistance. Instead, what is reflected in this staff study is a 
possible course of action the Senate Agriculture Committee might 
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weigh. OTA's future role and the specific form its assistance might 

take, therefore, will depend upon the Committee's judgment as to which of the 

courses of action spelled out herein, if any, it m:'ght wish to explore 

further. 

With these qualifications in mind, the folloving is a three-part approach 
to OTA's participation that the Senate Committee might consider: 

First as an adjunct to hearings the Co:nmittee might wish to conduct, 
OTA could help the Committee to assemble a panel (s) to examine and verify 
or refute the findings described in this r^'port. Topics to be covered 
coul: include: 

• the present and probable future trends in rural growth; 

• the impact of broadband communications on probable growth 
trends ; 

• constraints to wider application o,: broadband communications in 
rural areas; 

• the need for system demonstrations and the number and type 

of system demonstrations which should be conducted, inclurling 
criteria for site selection; 

• consideration of the possible need for, and best form of. 
Federal involvement in rural broadband applications in the 
system demonstration phase as well as in subsequent programs; and 
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• consideration of the possible role of OTA In helping the 
Committee to assess and monitor the programs suggested above. 

Secnnd, OTA might begin a continuing assessment program to help the 
commit tea monitor: 1) telecommunications experiments In or applicable to 
rural areas; and, 2) the progress of the Trempealeau County project and 
any system demonstrations undertaken. With regard to the second task, 
a critical feature would be assessing the Impact of telecommunications on 
the characteristics of life In rural areas affected. (Assessing whether 
these Impacts might be desirable Is outside the scope of OTA activities. 
The purpose of this monitoring effort would be to provide the committee 
with data from which a Judgment could be made.) 

Third, on an as-needed basis, small assessments Involving either 
panels or other mechanisms could be conducted to Integrate the data of 
the monitoring efforts with other data. Including the preliminary findings 
of this study. 

Because any system demonstration will require several ysars, what Is 
proposed here Is a long-tem relatively low-cost activity. An esti.iiated 
level of effort and cost Is as follows: 

• 1/2 manyear/year of senior staff =$17>000 

• 1/2 manyear/year of support staff » 9,000 

• 1/3 manyear/year of secretarial support =» 5,000 

• average yearly cost of panels, small 



contracts, etc. 



= 30,000 



• contingencies Including staff travel 



4,000 



$65,000/year 
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It Is anticipated that OTA's participation in the project would be 
reviewed by the Technology Assessment Board at least biyearly. At these 
times, both the progress and the adequacy of OTA»s effort would be subjects 
of evaluation. 
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APPENDIX A 



REQUESTING LETTER FROM SENATOR TALMADGE 



^CniCcb J^lcdcs .Senate 

COMMiTTCe ON 
ACRICULTUnC AND rOHESTWy 

WASHINGTON, D.C. 20510 

June 25, 1974 



Emilio Q. Daddario 
Director 

Office of- Technology Assessment 
300 New Jersey Avenue, S.E. 
Washington, D. C. 20515 

•Dear Mr. Director: 

For all of my career, I have been seriously concerned 
about the problem of equity for rural people. I have had 
some successes and some failures in dealing with this problem, 
but the fact remains that it is very difficult to deliver 
basic human services to people who live 'in low density cir- 
cumstances in the American countryside. 

Therefore, I was very excited to receive the enclosed 
good letter from Russell A. O'Neal, General Manager of the' 
Wisconsin Electric Cooperative Association concerning the 
use of broad-band two-way telecommunications in rural areas. 
As you will see from Mr. Kaye's enclosed paper on transport- 
ation of older Americans in rural areas, he suggests that 
some transportation of people in rural are'as^ might be supplanted 
with just such a system. 

I am also enclosing a copy of Rural Electric magazine 
which describes some of the activities whi.ch rural electric 
cooperatives are doing in regard to cable television, as 
well as the New Rural Society Project of Dr. Peter Goldmark. 
•This material is on pages 12-20. , 

I also call your attention to a communications satellite 
which was launched recently that will be used to train rural 
para-professionals in Appalachia and the Rocky Mountain States, 
and then will be turned around to beam a signal to India. 
From what, I have seen. of this project, it was hastily con- 
iceived and launched .bef ore' there was a clear understanding 
by anyone of what was to be accomplished. However, it is 
an example of the fact that communications can play an 
important role in reaching rural people, providing some types 
of services, educating and informing. 
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Emilio Q. Daddario 



page 2 



June 24, 1974 



I am awar'o that the FCC is still groping with 
the notion of what it wants cable television to be, and this 
indecision has caused delays in exploring the full potential 
ot the concept of a "wired nation". 

But it seems to me that we already are a wired nation 
It IS my understanding that with some modifications, lines which 
carry electricity can also carry television pictures. There- 
tore, it would appear that the rural electric systems which 
are already m place in rural areas could provide a vital new 
service for rural people at a limited cost. 

However, it is not the intention of the rura3 electrics 
to capture all of cable television in rural areas. Many and 
perhaps most of these cooperatives may not want to get involved 

a L a X X « 

But for those which might want to get involved for 
that matter, for any " individual or group which might want to 
get involved, the potential for using communications technology 
as one of the components that make up the concept of broad 
based rural community development is a new ballgame. 

Therefore, I would appreciate it if OTA would consider 
^cV^l^^l determine the feasibility and value of experimental 
efforts to develop public service for rural areas through the 
use of broadband communications techniques, whether cable or 
satellite. 

If it would be helpful to your staff in determining 
whether to attempt this project, I would be pleased to put 
them in touch with Mr. Kaye, Dr. Goldmark and the National 
Rural Electric Cooperative Association. 



With every good wish, I am, 

Sincerely, 




ITCRMa.W e. talmadge 
Chairman 



cc: Ira Kaye 

Russell A. O'Neal 
Dr. Peter Goldmark 
Tom Hoy 

Robert Partridge 
David Hamil 
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APPENDIX B 
PKUSONS INTERVTEWKD 



Gary Alpert, ADT Security SysteniB, Denver Colorado 

A. J. Anderson, Communications Department, State of Colorado, 
Denver, Colorado 

Frank Ashford, Darco Telemetering Systems, Omaha, Nebraska 

William Barnhart, Cadco, Inc., Garland, Texas 

John R. Barrington, Home Box Office, Inc., (Time Corp.), New York, 
New York 

George Bartlett, National Assoclction of Broadcasters* Washington, D.C. 

Rashld Bashshur, Department of Medical Care Organization, University of 
Michigan, Ann Arbor, Michigan 

Judith Bazemore, The Rand Corporation, Spartanburg, South Carolina 

Calvin Beale, Economic Research Service, U."^, Department of Agriculture, 
Washington, D.C. 

Layne Beaty, Office of Communications, U.S. Department of Agriculture, 
Washington, D.C. 

Brian Belcher, TOCOM, Inc., Irving, Texas 

Blair Benson, Goldmark Communications Corp., Stamford, Connecticut 
Michael Blair, Reuters, Ltd., New York, New York 

Issac Blonder, Blonder-Tongue Laboratories, Inc., Old Bridge, tJew Jersey 

John Bowles, Community Facilities Division, Farmers Home Administration, 
U.S. Department of Agriculture, Washington, D.C. 

Charles Brady, Indian Health Service, U.S. Department of Health, Education 
and Welfare, Washington, D.C. 

Brian Brock, Darco Telemetering Systems, Omaha, Nebraska . 

Charles Brownstein, National Science Foundation, Washington, D.C. 

Robert Burgers, Northwest Computer Services, Minneapolis, Minnesota 
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win lam Burna, First Nntlonnl Hnnk of Lafnyette, Uifayette, Colorado 

Kdward Callahan, Amorlcnn Tolovlslon and Communications Corporation, 
Denver, Coloratlo 

Ltta ColllKan, Rehabilitation Services Administration, U.S. Department 
of Health, ICducntion and Welfare, Wu8hin«ton, D.C. 

William Clements, Mountain Bell Telephone Company, Denver, Colorado 

Howard Crispin, Scientific - Atlanta, Inc., Atlanta, Georgia 

Larry A, Day, Continental Telephone Service Corporation, Bakersfleld. 
California 

Robert V. C. Dickinson, E/Com Corporation, Berkley Heights, New Jersey 

David Dixon, Rural Health Associates, Farmington, Maine 

Floyd English, Darco Telemetering Systems, Omaha, Nebraska 

Ann Erdman, Office of Telecommunications Policy, Department of Health, 
Education and Welfare, Washington, D. C. 

Donald Flansburg, Mountain Bell Telephone Company, Denver, Colorado 

Dennis Goldstein, Appalachian Regional Commission, Washington, D. C. 

Paul Guthrie, Executive Services Division, Department of Administration, 
State of Wisconsin, Madison, Wisconsin 

Marvin Halton, AT&T, Washington, D, C. 

Samuel Hardin, Farmers Home Administration, Stevens Point, Wisconsin 
Samuel B. Harvey, Singer Corporation, New York, New York 

Jocelle Heatherly, Spartanburg Technical College, Spartanburg, South Carolina 

Gordon Herring, TeleCable Corporation, Norfolk, Virginia 

C. Palmer Hickey, Business and Industrial Loan Division, Farmers Home 
Administration, U. S. Department of Agriculture, Washington, D. C. 

Carol Lee Hielwich, Goldmark Communications Corp., Stamford, Counecticut 

Larry Higgins, United Bank of Denver, Denver, Colorado 

Edward D. Horowitz, Home Box Office, Inc. (Time Corp.), New York, New York 

Tom Hoy, Writer for the National Rural Electrical Cooperative Association, 
Washington, D. C. 



B-2 



319 



tra Kay«, ConBultnnt to CongreBSlonal Rural Cadcun, Wanhitip.ton , I).C» 

PoK Kny, CohmuI tani , WaHhliiKton, D.C. , . 

Jofleph Kelly, Manhattan Cable (Time Corp.), New York, l?ow York 

Dennla Klrkman, Trempealeau Valley School Cooperutlve, Trempealeau, WlaconHln 

Jnnfl Kllphuis, Intech Uiboratorles, Inc., Roflkoakoma, New York 

Donald Knowlton, Colorado Cooperative Council, Denver, Colorado 

Charles Lowe, TOCOM, Inc., Irving, Texas? 

William Lucas, The Rand Corporation, Spartanburg, South Carolina and 
Washington, D.C. 

Capt. William McCaa, Boulder County Sherlf fsDepartment, Boulder, Colorado 

Sergeant Frank McCarron, Philadelphia Police Department, Philadelphia, Pennsylvania 

Kenneth W. McCharen, Tulsa Public Schools, Tulsa, Oklahoma 

Alan Maltz, Bankers Trust Company, New York, New York 

Dr. Roger Mark, Boston City Hospital, Boston, Massachusetts 

Raymond J. Marks, Public Service Company of Colorado, Denver, Colorado 

Gordon Meistad, Trempealeau Electric Cooperative, Trempealeau, Wisconsin 

S. Byers Miller, Bank Administration Institute, Park Ridge, Illinois 

William Moore, Union Trust Company, Stamford, Connecticut 

Tom Mulherin, INTERACT, Dartmouth - Hitchcock Medical Center, Hanover, New 
Hampshire 

Victor Nicholson, Cable Television Information Center, Washington, D. C. 

Gerhard Nilsestuen, Trempealeau County Association of Cooperatives, 
Trempealeau, Wisconsin 

Donald Norman, Farmers Home Administration, Williamston, North Carolina 

Gary Nugent, Extension Service, U. S. Department of Agriculture, Washington, D. C. 

Dr. Jack O'Neill, Mitre Corporation, McLean, Virginia 

Robert Ottman, Western Telecommunications, Inc., (WIIC) , Denver, Colorado 
Joseph Paglla, Philadelphia Police Department, Philadelphia, Pennsylvania 
Ben Park, Alternate Media Center, New York University, New York 
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Mm. lai M.K-l Im.' I'ark, Al teriiiitc Media Center, Now York University, Nov York 
IKImc'i' C. I'l.rtM, Niitloruil Oahlo Tclovlslon AsBocintlon, Waahlngton, D.C. 
KobiTl I'owiTM, K.C.C. Cable lUironii, WualiliiRton, D.C. 

I.t. Chnrlua l'rln«U., lioulder County .Stit-riffs Department, Boulder, Colorado 
,Uim:» Uathbun, Farmland InduHtrlcs, Inc., Kansas City, Missouri 
Maurice Rhodes, Blue RldRe Electric Membership Corporation, Lenoir, North Car 
Steven Rlvkln, Attorney at Law, Washington, D.C. 

Maxlno Kockoff, National Center for Health Services Research, Health 
Resources Administration, Rockvllle, Maryland 

Solomon Sagall, Teleglobe Pay-TV Systems, Inc., New York, New York 

Vincent Sardella, Office of Telecommunications Policy, Washington, D. C. 

Dr. Louis Sasmor, Westlnghouse Health Systems, Miami, Florida 

James Schmelser, Teleprompter , Inc., New York, New York * 

Robert Schneider, Farmers Home Administration, Stevens Point, Wisconsin 

Robert Schuman, Appalachian Regional Commission, Washington, D. C. 

Allen M. Shlnn, Jr., National Science Foundation, Washington, D. C. 

Donald A. Smith, INTERACT, Dartmouth-Hitchcock Medical Center, Hanover, 
New Hampshire ' 

William Smith, Cadeo, Inc., Garland, Texas 

Shelby Southard, Cooperative League of the U. S. A., Washington, D. C. 

George Steffen, Bank Administration Institute, Park Ridge, Illinois 

Bermey Stevens, Windsor CableVision, Williams ton , Ncrth Carolina 

James Stevens, Public Service Company of Colorado, Denver, Colorado 

William Tadlock III, Farmers Home Administration, WilUamston, North Carolina 

Rod Thomas, First National Bank of Denver, Denver, Colorado 
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Krneac Unrc»ln, Fnnni^rH Market InK ABSocLitlon, Denver, Colorado 

WlUl.im Urban, Trt»mponle<ui Valloy School Cooperntlvo, Trenipe<i Lenu, WlficouHln 

JoHcph Wiif^ur, Peoples NntlonnI CmIh Company, Omaha, Nebranka 

RuuBoU WhUo, Public Service Company of Colorado, Denver, Colorado 

Shirley White, Cornell Unlverslry, Ithnca, New York 

Thelma Whlteslll, Farmland InduHtrlcB, Inc., Denver, Colorado 

David Willis, Tele-Communications, Inc., Denver, Colorado 

Ed Wilson, Bureau of Education for the Handicapped, Department of Health, 
Education and Welfare, Washington, D.C. 

James Wright, Rockford Cablevlaion, Rockford, Illinois 

Harry Zacher, Philadelphia Police Department, Philadelphia, Pennsylvania 
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APPEND? X C 
IIKAi;ril NKEDS FN RUKAL POPULATIONS 

Tho purpooG of thla Appt?ivllx la co examine the health aervlccB and 
needo of rural populations. Analysis of tho health care needs of rural 
areas lo difficult because of the lack of homogeneity among rural popula- 
tions. Differences In economics, occupations, and population density and 
dispersal among rural areas limits the conclusions which can be dravn). 
Nevertheless, on an aggregate basis there are some 'significant general 
differences between health In rural and urban areas. 

Available data on health characteristics suggest a number of Important 
noeds In rural areas Including: 

• need for increased primary health, medical specialist, 
aad d ratal care; 

• need for greater accessibility to medical facilities 
and services; 

• ncec for increased emergency medical services; and 

• need fo*: continuing medical education for physicians, 
speclal^its, and other allied health manpower. 

In th*? following pages, the various health conditions, resources, and 
services of rural areas are discussed. The factors and reasons for the 
existence of these health care needs are examined, and recent federal 
Initiatives related to rural health services are highlighted. 
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HoaUh Coiwli t iDtiH in K\iral Aronn 
HiMlth cotuUliDtui In rural .irt^.iM raw hi» IcliMUlfioil from tlu« r/itca 
chrotili- (llMiMMcM, mortality, and Injury amoiiK r\tral populatlona. Compnr- 
1m()[)m .ire tii.ulr wllii mot rnpol I tan raf.t^H to ILliiMtrate tho dlfforonct'« of 
luMlt.h t: ionM i\\ rural populatlonrt. 

Chroiiii' modli'Ml condltloiu* Much heart dlacaHC, dlalietcH and aBthmn 
an.' more pruvaltnit: in peraons between the agea of 17 and 64 living outside 
nuari)poUtan arena than In pcraona living in metropolitan areas. There 
i.s an t!Von more dramatic difference in chronic illness for persons 65 and 
over. Approximately 50 percent of farm persons and 47 percent of non-farm 
persona over 65 from nonmetropolltan areas suffer from limitation of activity 
due to clu'onic illness compared to 39 percent of persons of similar age 
living; in metropolitan areas (1-181. Several reasons which may account 
for this are the lack of availability of medical care to permit early 
detection of such conditions, lack of knowledge on the part of populations 
about the necessity for diagnosis and medical treatment and the distances 
which must be travelled to obtain medical care. Money necessary to pay 
for medication and medical service and sociological reasons, such as fear 
of separation from family, may also inhibit persons from obtaining medical 
t reatment » 

Two factors demonstrating health conditions are the rates of infant 
and maternal mortality. The data show that infant and maternal mortality 
rates are higher in nonmetropolitan areas than in metropolitan areas. 
There are 23.0 Infant deaths per 1,000 live births in nonraetro areas 
compared to 21.1 in metro areas. There are 26.4 maternal deaths per 
100,000 live births compared to 23.6 for metro areas (1-16). There is no 
definitive explanation for this difference, however more deliveries are 
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itkaly to oct:ur In a nonmodlcal envlrontuont In rural ore<i« due to t\\v 
dlHCnnceH that muHt be travelled to rcculve medical aaHliJtanco, ThlH 
factor IntroducyB a Kroaler element of rink, particularly In i:ompllcated 
deUv«rli*H. In addition, lack of n'odlcal HpoclalintH for prenatal care 
In nonmctro areas may contribute to tno higher Incidence of Infant and 
maturnal morta llty in those arean. 

An unpublished HKW report showed that rural nonfarm residents hail a 
higher Injury rate than did either rural farm resident a or metropolitan 
residents. Persons injured were defined as those needing medical attention 
or limited in activity for at least one day. In metropolitan areas 
approximately 247 persons per 1,000 were injured annually compared to 
256 rural nonfarm persons per 1,000 and 225 rural farm persons per 1,000 
(l-18ff.). The reasons for the hifiher Injury rate pmong nonfarm rural 
people are unknown although some hazardous occupations such as mining 
are found In nonfarm rural areas. However, it ^appears unusual that farm 
residents showed the lowest injury rate considering the type of work they 
do. Farm work, the distance which must be travelled to obtain assistance, 
and the condition of the roads may result in a lowering of the reporting 
rate and therefore result In a statistically lower injury rate. According 
to an article published in Rural and Appalachian Health , "the West Virginia 
State Road Commission reported that In 1965 within an eight-county area 
only one-fifth of the road mileage met minimum specifications" (2-Al). 

Another factor indicating health conditions of rural populations Is 
the rejection rate of persons for military service. Statistical evidence 
provided by USDA shows that rural residents between the ages of 27 and 3A 
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\u\k\ .1 rtvlnctlori rato (or tho military aorvlt^ti for phynlcnl and uumtnl 
luMlth rofullrlouM ,'it \ku\Hi twloo {|h hl^h an thoMo from nn?tropoUtan nrwaH 
n\h\ roMl<lt»ntH from fuimll t:!r!fM and townu of 25»000 (1-lH). ThlH provldoii 
aiiotluT I nd I cat. I (u) of tho health uomlitlonM of rural populot lonH, 

Health Ko«ource8 of Kural AroaH 
Hiialth roHourcoB In rural areaH includo health facllltloH, manpower, 
and CMtujrgoncy medical aorvlcea. The degreo of accoHHib 1 1 i ty of thooo 
roiiourcefl to rural roflldentH is also important. 

Health manpower la traditionally concentrated in areas with greater 
concentrations of people (l-l). Rural populations have less than half as 
many doctors per capita as do urban areas. Of the doctors serving rural 
areas there are proportionately more general practitioners than there are 
specialists. In contrast, metropolitan areas have a greater number of 
specialists than general practitioners. According to the USDA report, 
in 1970 there were 16,457 general practitioners, 16,377 specialists, and 
4,507 hospital-based, nonfederal physicians serving nonmetropolitan areas. 
There were 34,359 general practitioners, 121,731 specialists, and 61,596 
hospital-based physicians serving metropolitan areas. The ratio of physicians 
per 100,000 population for nonmetropolitan areas was 30.4 for general 
practitioners, 30.3 for specialists, and 8.3 for hospital-based physicians. 
The ratio of physicians per 100,000 for metropolitan areas was 23.0 for 
general practitioners, 81.5 for specialists, and 41.2 for hospital-based 
physicians (l-7ff.). There are proportionately fewer dentists, pharmacists, 
and registered nurses serving rural areas compared to those serving urban 
areas. In 1966 and 1967, there were 54.7 pharmacists per 100,000 in 
metropolitan areas compared to 43.7 for nonmetropolitan areas; 332.1 
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rtJH*»K*ri*U nurwoM pt»r 100,000 tor motni «r0*iM compftrt*cl to 2211.0 for nonniistro 
iirpan; uml 61.7 iltnitliUrt por 100,000 f^r m^itro tw^nn romprtr^U to )5.5 
f nonmwt ro nri'-in ( t * f , ) . 



A variety oi' riNiHooH iu\n b« fulv/inciu) to account for tlu* plicinomc^non 
of i\ NhortiiK^ And maldlatr Ihut Ion of Imnlth mnnpowcjis In the vnnai of 
phyHicL/inn, then? 1h evt<!encn InillcrttlnH that a rur<il bnckgroimd In o Mtronu 
contributing faetor in ft phyfiJctfln*fl cholcn of a rural prsettec, Alinost 
hnlf of thn phyfllclnnH prnctlclnR In tovnui of 2,500 or Iohh nrc from comwunltlCH 
of Hlmllnr slzo (3-1 Iff.)* Cooper stntCH thnt "practice In a nm^ll community 
Ifl more likely to he the choice of those who grew up In small communltlod 
than of those who did not*' ('♦-940). In addition, factors of location of 
the medical school attended by the physician and the location of the 
internship and residency also tend to influence the choice of location or 
practice. According to an article published in the Journal of Medical 



**Current medical education is not, for the most 
part, designed to train and encourage rural practi- 
tioners. Though there are welcome signs of change, 
medical students still receive most of their training 
in institutions which are oriented toward special 
practice and secondary and tertiary care of inpatients. 
Since students receive very little exposure to family 
practice in general. It Is unrealistic to expect 
them to enter rural practice" (5-886). 



Other reasons for the maldistribution of physicians and shortage of 
physicians in rural areas arise from some of the unique features of a rural 
practice for both the general practitioner and the specialists* In general, 
the rural physician is characterized as a person who Is isolated from peer 
consultations and uferrals. He or she Is Isolated from easily accessible 
information regarding new medical trends and procedures. The rural 
oractltioner may have difficulty locating his or her practice close to 



Education: 
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fMi'lllUrrt whltMi mnv hv iw|ulppi^a with ihn lati^Mt moilh'rtl IriNtrummUH mu\ 
tin-hnoluHV. Anil, tm>, thu nii^il (»lwHtrt.u\ tM In a p«»wltlon which rofiuir^ni 
rtiM-vIr*^ tt> a KfnatMr niimlu«r ol .lint rlbuirMl ovrr n hn'M^r laml arm, 

n-qulrlu^*. »4ptM'LillHt iUt»'t»Hon, YiU i\w ro»i<uiicoM ^irr* nfti»n not /ivnUflblo 
to ihr phvHh'lan to vl fi'ct IviO y roftT MUd artnlMl pat ifrUH tn ma^h HiumtlouH. 
Hu" MpiU'l/iliMt In rural prartlir findrt that In onior to make* tho prarCloo 
ocnomic/jlly foattlble, a larKt* portion of tlmo mimt Ini Mpcut on KenwralUt 
(WUJCM thuruhy dtmlnlfthlnH tho prunpoctfl of lurtherlng hl8 or her develop- 
ment In the work for which training wan received (10-55). PlilUipa and hU 
culloflgucH have noted In a study that: 

"The Noclal and economic nature of rural aroan 
repel mof»t young phytttclanH, even those conHldcrlng 
solo practice, as well «b their famlliea. None (of 
the phyiicianii contacted) wero particularly enchanted 
with the low economy, the poor school syfl»-ema, sparse 
population, the paucity of cultural opportunities, the 
Isolation from modern medical facilities and the round 
the clock practice, especially when these were compared 
with the advantages of urban life. Even the energetic 
outdoors man or the disenchanted city dweller seeking 
the bucolic country life found the small country 
community cramped, limited and confining" (6-1263ff.). 



Another contributing factor to the shortage of physicians in rural areas 
Is the increasing median age of rural doctors and the difficulties communities 
have in replacing physicians who leave, retire or die. A study of 20 
rural counties in Missouri showed that between 1958 and 1973 there was 
a 33 percent attrition rate of MDs serving those areas. In 1958, there 
were 100 practicing physicians. The greatest losses were due to death 
and migration but retirement was also a factor. For the period between 
1965 and 1973 the counties lost 22 MDs. Of those lost, ten moved, nine died 
and three retired (7-313ff.). Taylor and his colleagues have indicated that 
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"Whether caused by a national shortage of physicians, or by maldistribution, 
or both, younger physicians are failing to replace established practitioners 
who leave rural practices due to death, retirement, or overwork" (5-885). 

Reasons for the disproportionate distribution of dentists, and other 
categories of health manpower may also be attributed to factors similar to 
those for physicians. For dentists, metropolitan areas are mote appealing 
due to the larger number of persons to be served per unit area and the 
greater access to the equipment, facilities and support staff necessary for 
a practice. In the case of nurses and pharmacists, these fields have been 
linked traditionally to primary health service facilities and manpower in 
the role of support staff. As such, choice of location in a rural area would 
seem less likely for those in the field. Concurrently, the economic advantages, 
advancement possibilities and continuing education incentives for those in 
nursing and pharmacy are greater in the more densely populated areas. 

Another factor related to health resources for rural populations is the 
availability of health facilities. Statistics show that there are propor- 
tionately more hospital beds per capita for rural areas than for metropolitan 
areas. The USDA report states that there were 7,123 hospitals in the U.S. in 
1970. Of that number, 82% or approximately 5,800 were community hospitals. 
Overall, there were 977.3 hospital beds per 100,000 in rural areas compared 
to 719-2 beds for urban areas. Further analysis of hospital facilities in 
metro and nonmetro areas showed that nonmetro areas had both proportionately 
more long term hospital beds for psychiatric care and more community hospital 
beds for short term care than did metro areas. There were 370.6 psychiatric 
beds per 100,000 in nonmetro areas compared to 207.2 psychiatric beds in 
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metro areas. There were 497.6 community hospital beds per 100,000 for 
nonmetro areas compared to 394.1 for metro areas (l-12ff). ' 

These facts present an interesting disparity in the distribution of 
physical and mental health facilities among metro and nonmetro areas. In 
the categories of hospitals, rural areas have relatively more facilities. 
The reasons for the existence of more hospitals can partially be explained 
by the federal monies provided for construction of medical facilities in the 
Hill-Burton Act based in part on the philosophy that the introduction of 
facilities to underserved areas would attract more health manpower to those 
areas. This hypothesis was essentially disproved by the programs which built 
a number of community health clinics or hospitals for the purpose of attracti 
health manpower and increasing health services to certain rural areas. 
Communities continued to experience difficulty in attracting and keeping 
physicians and other allied health manpower despite the new buildings and 
equipment (2-38ff.). 

The reasons for the disparity in mental health facilities between metro 
and nonmetro areas are unclear. However, traditionally state and private 
mental institutions have been placed away from large concentrations of 
people, and hence have been located in rural areas. Another pertinent 
and unanswered question related to the location of mental health facilities 
is: are the patients in these rural institutions from rural or from urban 
areas? 

The correlation of inadequate manpower, distribution of facilities, and 
the extent to which the facilities can be furnished with modern equipment 
directly affects the quality of health resources for rural populations. It 
appears that the existence of a greater proportion of hospital facilities 
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In rural areas does not necessarily corapensate for the health problems which 
rural people face. 



Accessibility of health resources is a key aspect of health care for 
rural populations. One type of accessibility is physical and is related to 
the distances which people must travel to health resources and the transpor- 
tation systems available to them. Despite the fact that there are more 
hospital beds for rural populations, rural people must still travel considerably 
more distance to receive health care or emergency medical services. Statements 
made in Rural and Appalachian Health give a revealing picture of rural 
Appalachian health manpower and facilities problems. 

•.."in a county where about half of the families 
earn less than $3,000 annually and the proportion of 
welfare cases is higher than the state norm, travel 
is too expensive for the majority. The county des- 
perately needs transportation to out-of-county hospitals, 
as well as local emergency care and local practitioners... 
There are many such areas in the Appalachian region. , , 
where because of a lack of personal resources, inade- 
■ quate public support of essential services, and unavail- 
ability of health care, significant proportions of the 
population have gone without any expert crisis medical 
care for many years. In these areas Hill-Burton built . 
hospitals are understaffed and underused. In some of 
these hospitals entire wings are closed due to a shortage 
of physicians and nurses" (2-38ff.). 



Rural persons not living in close access to health facilities or service 
areas have more difficulty obtaining primary health care or emergency medical 
service. Because the most common mode of transportation for people in rural 
areas is the automobile, those persons who do not have access to a car can 
have great difficulty in obtaining medical assistance. In addition, the 
roads and highway systems in sojae rural areas are at times impassable, 
making routine and emergency health care impossible. In addition to 
Appalachian areas these problems are also readily apparent in the northern 
regions of this country in areas such as Alaska, Maine and the Northern mid-west 



states. 
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The other type of accessibility is financial and is related to the 
costs of health care and provisions to pay for it. The cost of health care 
for many rural people is a limiting factor in terms of health resources 
accescibility. The economic characteristics of rural areas show that 
14 percent of rural people are below the poverty level compared to 
9.7 percent of metropolitan populations (8-16). In addition, the non-poverty 
level incomes are also lower in rural areas. Concurrently, statistics show 
that rural residents have a lower rate of hospital and surgical insurance 
than do urban residents. The percentage of metropolitan residents not 
covered with hospital insurance was 17.5 compared to 24.2 for rural nonfarra 
residents and 36.8 for rural farm residents. The percentage of metropolitan 
residents not covered with surgical insurance was 18.9 compared to 25.5 
for rural nonfarm residents and 38.8 rural farm residents (1-23). 

The reasons for the greater insurance coverage of metropolitan residents 
may be explajined largely by the group insurance available through company 
employment plans. Another reason for the difference may be a lack of knowledge 
on the part of rural residents about insurance coverage, and economic ability 
to pay for coverage — particularly in the group just above the poverty level. 

One final health resource which should be examined for rural areas is 
the availability of emergency medical services. A great portion of the grants 
made possible by the Emergency Medical Services Act have been directed toward 
nonmetropolitan areas. However, the implications for rural populations of 
transportation, distance to health facilities, and health manpower shortages, 
render a rather bleak picture for those who require emergency health care. 
Utilization of Health Services in Rural Areas 

The extent to which rural populations utilize the health resources 
available to them may be related to the health conditions of those populations. 
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Utilization can be determined by several factors such as frequency of visits 
to physicians and the rate of hospitalization for rural populations. 

Generally rural nonfarrn residents used physician and dental services 
with slightly less frequency than metro populations. However, rural farm 
residents showed a sharply lower frequency of physician visits. In 
addition, statistics show a dramatic difference In the number of visits 
to specialists by rural residents compared to urban residents (1-11). 
These differences In rural areas reflect the .manpower shortage, a lack 
of knowledge of the available services, the lack of funds necessary to pay 
for health care, and transportation difficulties. The differences also 
suggest Inadequate reporting may be one reason for the lower Incidence 
figures. 

The hospitalization rate of rural nonfrara residents Is higher than that 
of persons living In metropolitan areas. The rural farm rate Is lower except 
for persons over 65. According to the USDA report for all age groups, 
approximately 93 persons per 1,000 In metro areas were hospitalized In 1968 
compared with 103 per 1,000 from rural nonfarms-and 88 per 1,000 from rural 
farms. For persons over 65, 143 per 1,000 from metro areas were hospitalized 
compared with 171 from rural nonfarms and 195 from rural farms (1-20) . 

One hypothesis which could be advanced from greater hospitalization rates 
among nonfarm rural residents may be attributed to the lack of enough 
physicians and the type of facilities which provide outpatient care. Another 
Is that hospital costs have not risen so high as to force a change to out- 
patient treatment where possible. The High hospitalization rates of the 
elderly In rural farm and nonfarm environments may be attributed to the Inade- 
quacy of health services for those populations, the lack of physicians, the 
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inability of familes to provide the type of care necessary for the elderly 
suffering from chronic or immediate illness, and the apparent lack of 
nursing homes and other alternative care facilities. In addition, the 
lack of earlier health care may contribute to greater hospitalization 
rates. 

Federal Efforts Related to 
Health Care Delivery in Rural America 

The federal efforts impacting rural health care have increased consid- 
erably over the last two decades. However, these initiatives have largely 
been directed toward the general population rather than rural populations. 
Governmental programs have addressed specific problems such as health care 
financing, organization, manpower education, research and development, or 
health services and quality of care. A few, however, have been directed 
toward a very specific population such as Indians or migrant workers. 

One new important effort being made at the Federal level is the Rural 
Health Initiative being conducted by the Public Health Service. This effort 
began in July' 1975 and is a program designed "to coordinate existing federal 
resources administratively in order to encourage residents in natural medical 
trade areas irrespective of geopolitical boundaries to take an integrated 
and holistic view of health care system requirements and priorities." As 
a part of the initiative more than 100 developmental grants will be awarded 
in FY 1976 to encourage formation and integration of rural health system. 

Another recent effort which potentially impacts rural health care 
systems is the National Health Planning and Resources Development Act of 1974, 
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This act is designed to provide a comprehensive means for addressing equal 
access to quality health care a reasonable cost. The legislation provides 
the mechanism for establishing systems for planning, implementation and 
evaluation of health care delivery in this country. In addition, the 
legislation sets as a national priority improved health service and care 
for rural and underserved populations (Public Law 93-641). Therefore, 
the implications if this act for resolving some of the health care problems 
of rural areas are significant. 

Findings for Health Needs of Rural Areas 
In conclusion, an examination of the health conditions, resources and 
services of rural areas indicates that the health care problems and needs 
of those populations are signficant. Comparative analysis of the health 
conditions of rural versus urban populations has shown higher infant and 
maternal mortality rates and greater incidence of chronic conditions in 
rural populations. Rural nonfarm residents have greater injury rates and 
a greater percentage of medical disqualifications for military duty than 
do their urban counterparts. 

The health resource information for rural areas indicates a shortage 
and maldistribution of physicians (particularly specialists), dentists and 
allied health manpower in rural compared to urban areas. Statistics show 
a greater number of community and psychiatric hospital beds per capita 
for rual populations compared to urban populations. However, the access- 
ibility of these facilities in terms of location, available transportation 
systems and costs for utilizing the facility services present severe problems 
for many individuals residing in rural areas. In addition, the emergency 
medical services for rural populations appears inadequate. 
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Finally, information on the extent of utilization of health services 
by rural populations shows that those populations tend to visit physicians, 
specialists and dentists with less frequency than urban residents. However, 
the hospitalization rates for rural non-farm residents and rural farms 
residents over 65 are proportionately greater than those of metropolitan 
populations. 

The information concerning health conditions, resources and services 
points to the following health care needs for rural populations: 

• need for increased primary health care specialists and dental 
services based on the inadequate number of physicians, higher 
hospitalization rates, greater incidence of infant and 
maternal mortality, and higher incidence of medical disqual- 
ification for military duty; 

• need for greater economic and physical accessibility to 
medical facilities and services due to maldistribution of 
facilities and physicians, the distances rural people 
must travel, inadequate transportation services or alterna- 
tives, and lower insurance subscriber ship and economic 
deprivation of some rural populations; 

• need for emergency medical services due to chronic illness 
conditions, injury rat, and distances to facilities; and 

• need for continuing medical education for physician, 
specialists and allied health manpower based on physician 
Isolation, physician (specialist) shortages, lack of 
accessibility to medical peer consultations and referrals. 

C-14 



336 



In light of these needs and the recent federal legislation relevant 
to the health care problems of rural areas, it is important to evaluate 
existing coiiinunicaticns experiments as a ^health service delivery tool for 
rural populations. 
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APPENDIX D 
TECHNOLOGY 



This Appendix describes the technologies included in the assessment 
and comments upon some of the economic factors governing their use. The 
technologies described are: 

• coaxial cable (cable television) 

• translators 

• telephone 
m microwave 

• communications satellite 

• fiber optics 
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C oaxial Cable 

Cable television depends on coaxial cable which consists of a metallic 
shield and a hardwire core separate,- by insulating material. The cable 
distributes signals collected a' central point (headend) to the viewing 
audience. Cable systems were initially developed to provide service in 
sm^-ill towns. Today, m-v-e than two decades after the first systems began 
operation , almost y ,\i of the 3000 systems in operation still serve 
towns with less than 1000 subscribers (I). 

Twenty million homes are now within reach of cable and about 10 million 
subscribe to the service at rates • f $5-10 per month (1). T>>e 
capital Investment per home served averages around $100 and ranges from 
approximately $500 in sparsely settled areas (15-20 households per square 
mile) down to $40 in more densely settled areas (greater than 1000 house- 
holds per square mile). Cable plant costs are $3000 and up per mile (2-67). 
Because of these high costs, cable Installation's are generally made only in 
areas with population densities of at least 30-40 households per cable 

'--4-). xMthough 30-40 households per mile is a rough rule of thumb 
used by private cable operators, it has been suggested that, in rural 
areas, as few as 7 subscribers per cable mile (14 households per cable 
mile at 50 percent penetration) may be economic (3-107). The reduced costs 
of Installation in easily accessible rural areas Is one factor favoring the 
lower figure. 

More than two-thirds of the cable systems in operation have a channel 
capacity of less than twelve channels. More typically, the capability la on 
order of six channels. By comparison, coaxial cable now available offers 
the capability of furnishing 30 to AO full television channels. 
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Translators 

Federal Connunications Commission Rules and Regulations define translators 
as broadcast stations "...operated for the purpose of retransmitting the 
signals of a television broadcast station, another television broadcast 
translator station, or a television translator relay station by means 
of direct frequency conversion and amplification of the Incoming signals..." 
(^-74701). Translators are used to receive signals at strategically located 
points and to distribute those signals to areas where acceptable signals 
cannot be received directly from the originating broadcast station. Dis- 
tribution is accomplished by "translating" the signals to another channel 
to avoid interference with the originating station, and rebroadcasting 
the signal over the air. One translator is required for each signal received 
and rebroadcasted. 

As stated in Broadband Communications in Rural Areas prepared by 
the Denver Research Institute (2-A ) : 

"Translators provide the lowest cost way of providing 
one-way broadband service in rural areas. In Utah, which 
has a well-developed translator network, virtually the 
entire population receives several channels of television, 
and cable television has made few inroads. In countries 
such as Japan, extensive translator networks provide 
television service in rural areas at low cost." 

The capital costs per household to supply six channels of television 
with good signal quality in sparsely settled areas (15-20 households per 
square mile) will range from $10-50 depending on the equipment used and the 
height of the broadcast antenna. These costs will be approximately 
$70 in communities with 100 homes and $7 in communities with 10,000 homes (2-35). 
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Although approximately 3000 translators are in operation in the 
United States, there is no accurate estimate of how many households depend 
on translators for television service (5). Several factors, such as 
regulatory impediments (discussed in the next section) and the fact that 
subscriber revenues are difficult to obtain since those not paying can 
still receive the signal, have limited the use of translators in the 
United States (2-5). 

Two technical considerations limit translator use. First, as mentioned 
above, because translators broadcast' over the airwaves, anyone can 
pick them up making it difficult to collect revenues. This could be 
remedied with "scramblers" which would make the signal meaningless for 
television sets without decoding equipment. Such equipment could be 
charged for monthly as In cable systems. However, hardware costs are 
about $50 per household, a cost which might be reduced by further technical 
development (2-5), (Scramblers would also require regulatory changes.) 
Another technical characteristic of translators is that signal quality 
degrades so as to be unusable after several translations. One reason 
Is that translators use amplitude rather than frequency modulation. 
Another is the simple and relatively inexpensive design of many translators 
(2-5). If translators are to see more frequent use in rural areas, the 
tradeoffs In these characteristics should be examined. 

As indicated previously one translator Is required for each signal. 
Signals from more than one translator can be transmitted from a given 
antenna. However, spectrum availability limits the number of channels 
which can be provided to six to eight. There Is the possibility of more 
in very remote regions (2-A) . 
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Translators provide one-way signals to^ the consum^'r. Return 
capability could be provided via telephone. 

Telephone 

The telephone system depe- ds on a variety of transmifflion media to 
transmit voice and data. Signals are distributed locally over small gauge, 
narrowbandwidth copper wires; transported intermediate distance by coaxial 
cable trunks; and transported long distances by terrestial, or satellite- 
borne, high frequency (microwave) radio systems. Telephone systems have 
effectively served the general public (more than 94 percent of the house- 
holds in the United States), business and government. New services are 
being continually proposed (e.g., automatic meter reading) to more efficiently 
utilize the extensive local residential distribution network. 

However, as stated by the Denver Research Institute (2-6), 

"it is unlikely that telephone lines can be used 
for video signals in analog form or with present digital 
coding techniques. As digital telephone systems are 
introduced in rural areas subscriber response capability 
for applications such as polling could be provided for 
minimal additional distribution plant cost. However, 
because subscriber response services have not yet been 
defined as a need or a potential market, current digitally- 
based telephone systems designed for rural areas do not 
provide such capability. There is .potential for shared 
telephone and television plant as the technology of 
digital television transmission is further developed, over 
the next ten to twenty years." 

Microwave 

Integration of rural telecommunications systems; whether cable or 
translator, both can be accomplished with microwave relay systems (however, 
present regulations prohibit such use for translators). Microwave relays 
are used for transporting large amounts of information point-to-point 
over line-of sight distances (15-30 miles) or further if repeaters 
are used. 
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Ojpital costH for cranamit-only or receive-only equipment for trans- 
porting 12 television channelfl, using 10-foot dish antennae are $80,000- 
$100,000 each. Repeaters (receive/transmit stations) cost approximately 
$160,000-200,000 each (2-95f f . ) . For two-way communications, transmitter 
and receiver equipment would be required at each location. It is also 
possible for subscribers to lease channel space on established common-carrier 
microwave systems. The typical rate for one-way, CATV-type service, if, 
for example, eight channels were transported 100 miles, would be approximately 
$20 per channel-mile per month, or $16,000 per month. Rates will vary as a 
function of distance and number of channels (e) . 

C ommunications Satellites 

A communications satellite sefves as a microwave relay in space. 
Such satellites are placed in a geostationary orbit so that their position 
remains fixed over a particular location on earth. Because microwave 
repeaters transmit along a line-of-nlgM p^th, location of such repeaters on a 
satellite permits coverage of a large portion of .North America by each repeater, 
rather than, as in land-based relays, i nquiriuK one repeater every 20 to 30 miles. 

Receive-only earth stations are now available fcr $65,000-75,000 
and can be located at the head-end oi a aingle cable television system 
or centrally located to provide direct service to a number of cable systems. 
Alternately, cable or terrestial microwave systems would be used to transport 
the signals from the earth receiving station to the head ends of these systems. 
Although regulations do not currently permit such use, the signals could 
also be distributed by translators. 

It Is currently very unlikely that in the United States signals will 
be distributed directly to home receivers from broadband satellites. 
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Development of a $50^200 home receiving unit would require a capital 
investment of $100 to AOO million, exclusive of satellite costs, to reach 
the three percent of U.S, households not currently receiving any television 
(2-6), 

Fiber Optics 

Recent developments in fiber optics, light emitting diode and laser 
technologies make it possible to consider glass fibers as a communications 
medium much sooner than has been predicted. According to statements 
in a recent issue of the Bell Lab News reliable fibers can now be fabricated 
reproducibly through which light can travel over a half a mile and lose 
"less intensity than it would in passing through ordinary window pane". 
The problem of splicing optical cables, one of the major obstacles in the 
development of optical communications, appears to have been resolved. 
Powerful and reliable semiconductor light sources; methods of encoding 
information on the light beam; and repeaters, to amplify or regenerate 
signals weakened by travelling great distances, have all been developed 
in recent years. Light detectors, needed at the receiving end to convert 
the coded information back into electrical signals compatible with the 
rest of the network, have been available for a number of years. Once 
all of these elements are tied together into an economical system 
it will be a communications system with the potential for carrying far 
more information than any available today. Fiber optics could eventually 
be used to distribute television signals at costs lower than coaxial 
cable distribution costs. Some perspective on the potential impact of 
fiber optic communications can be obtained from the following table which 
compares telephone, coaxial cable and fiber optical systems. 
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Table D:J. 

Comparison Of Telephone, Coaxial Cable And 
Fiber Optics Technologies 



TYPE OF SYSTEM 


I EL EP HONE 


COAXIAL CABLE 


FIBER OPTICS 


WIRED PAIR 


CATV TYPE 


LED LIGHT SOURCE 
PHOTO DIODE DETECTOR 


LASER LIGHT SOURCE 
AVALANCHE DIODE DETE( 


Lransmission Medium 
Diameter 
(In mm) 


.2 


13 


.02 


.02 


sanciwiat n 
(in M H«) 


.004 


300 


10-20^^^ 


(4) 


\pproxlmate 
number of 
TV channels 


od) 


30-40 


2-3 Analog 
1 Digital 


10 Digital 


Throughput 
Capacity 
(in mbps) 


.0048^2) 


300 


100 


1000 


Capacity of Cable 
with Dla " CATV 
Coaxial (In mbps) 


.150-. 250 


300 


3-5x10^ 


3-5x10^ 


Repeater 
Spacing 
(In km) 


1.8 


.5 


10 


10 


^pproorCmate 
Pr mt Costs 
Ci meter) 


$.05- 


$.70-. 80 


$i.oo(^> 

(typical cable) 


$1.00^^^ 
(typical cab; 


Approx. No. TV Channels 
for Cable with Dla. 
- CATV Coaxial 


o(i) 


30-40 


\nalog: 600,000^^^ 

-1,500,000 
DlRltal: 300.000 


Digital: 
3,000.000 
-5.000.000 



Notes : 

(1) Can be Increased under special conditions. 



(2) Recent developments suggest that one TV channel can be 
transmitted over short distances. 

(3) Will vary according to light Intensity and distance. 

(4) Analog service will probably not be considered. 

(5) .10/meter anticipated when production quantities achieved. 

(6) Provided to Illustrate potential. Cables of this size may not be practical. 
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